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33 Human Secreted Proteins 
Field of the Invention 

This invention relates to newly identified polynucleotides and the 
polypeptides encoded by these polynucleotides, uses of such polynucleotides and 
5 polypeptides, and their production. 

Background of the Invention 
Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human cells and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane-bounded compartment, or 
10 organelle, contains different proteins essential for the function of the organelle. The 
cell uses "sorting signals," which are amino acid motifs located within the protein, to 
target proteins to particular cellular organelles. 

One type of sorting signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic 
15 reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 
directed to another organelle called the Golgi apparatus. Here, the Golgi distributes 
the proteins to vesicles, including secretory vesicles, the cell membrane, lysosomes, 
and the other organelles. 
20 Proteins targeted to the ER by a signal sequence can be released into the 

extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the 
extracellular space - a process called exocytosis. Exocytosis can occur constitutively 
or after receipt of a triggering signal. In the latter case, the proteins are stored in 
25 secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker" holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 
30 include the commercially valuable human insulin, interferon, Factor VIII, human 
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growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
the pervasive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
5 medical diseases, disorders, and/or conditions by using secreted proteins or the genes 
that encode them. 

Summary of the Invention 

The present invention relates to novel polynucleotides and the encoded 
10 polypeptides. Moreover, the present invention relates to vectors, host cells, 

antibodies, and recombinant and synthetic methods for producing the polypeptides 
and polynucleotides. Also provided are diagnostic methods for detecting diseases, 
disorders, and/or conditions related to the polypeptides and polynucleotides, and 
therapeutic methods for treating such diseases, disorders, and/or conditions. The 
15 invention further relates to screening methods for identifying binding partners of the 
polypeptides. 

Detailed Description 

Definitions 

20 The following definitions are provided to facilitate understanding of certain 

terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring), and thus is 
altered "by the hand of man" from its natural state. For example, an isolated 

25 polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 
matter, or particular cell is not the original environment of the polynucleotide. The 
term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
mRNA preparations, genomic DNA preparations (including those separated by 

30 electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
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preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

In the present invention, a "secreted" protein refers to those proteins capable 
of being directed to the ER, secretory vesicles, or the extracellular space as a result of 
a signal sequence, as well as those proteins released into the extracellular space 
without necessarily containing a signal sequence. If the secreted protein is released 
into the extracellular space, the secreted protein can un lergo extracellular processing 
to produce a "mature" protein. Release into the extracellular space can occur by many 
mechanisms, including exocytosis and proteolytic cleavage. 

In specific embodiments, the polynucleotides of the invention are at least 15, 
at least 30, at least 50, at least 100, at least 125, at least 500, or at least 1000 
continuous nucleotides but are less than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 1 5 
kb, 10 kb, 7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 
polynucleotides of the invention comprise a portion of the coding sequences, as 
disclosed herein, but do not comprise all or a portion of any intron. In another 
embodiment, the polynucleotides comprising coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
genome). In other embodiments, the polynucleotides of the invention do not contain 
the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or 
1 genomic flanking gene(s). 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X or the cDNA contained within the clone 
deposited with the ATCC. For example, the polynucleotide can contain the 
nucleotide sequence of the full length cDNA sequence, including the 5' and 3' 
untranslated sequences, the coding region, with or without the signal sequence, the 
secreted protein coding region, as well as fragments, epitopes, domains, and variants 
of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 
molecule having the translated amino acid sequence generated from the 
polynucleotide as broadly defined. 
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In the present invention, the full length sequence identified as SEQ ID NO:X 
was often generated by overlapping sequences contained in multiple clones (contig 
analysis). A representative clone containing all or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC"). As 
shown in Table 1, each clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 10801 University Boulevard, 
Manassas, Virginia 201 10-2209, USA. The ATCC deposit was made pursuant to the 
terms of the BudapeM Treaty on the international recognition of the deposit of 
microorganisms for purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
polynucleotides capable of hybridizing, under stringent hybridization conditions, to 
sequences contained in SEQ ID NO:X. the complement thereof, or the cDNA within 
the clone deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 
(750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
Denhardfs solution, 10% dextran sulfate, and 20 ug/ml denatured, sheared salmon 
sperm DNA, followed by washing the filters in O.lx SSC at about 65 degree C. 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of the present invention at lower stringency hybridization conditions. 
Changes in the stringency of hybridization and signal detection arc primarily 
accomplished through the manipulation of formamide concentration (lower 
percentages of formamide result in lowered stringency); salt conditions, or 
temperature. For example, lower stringency conditions include an overnight 
incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 3M NaCl; 
0.2M NaH,P0 4 ; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100 ug/ml 
salmon sperm blocking DNA; followed by washes at 50 degree C with 1 XSSPE, 
0.1% SDS. In addition, to achieve even lower stringency, washes performed 
following stringent hybridization can be done at higher salt concentrations (e.g. 5X 
SSC). 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress 
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background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 
commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a 
complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDNA clone generated using oligo dT as a primer). 

The polynucleotide of the present invention can be composed of any 
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules comprising DNA and RNA 
that may be single-stranded of, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of 
modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 
chemically, enzymatically, or metabolically modified forms. 

The polypeptide of the present invention can be composed of amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 
isosteres, and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 
posttranslational processing, or by chemical modification techniques which are well 
known in the art. Such modifications are well described in basic texts and in more 
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detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be appreciated that the same 
type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched , for example, as a result of 
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 
may be made by synthetic methods. Modifications include acetylation, acylation, 
ADP-ribosylation, amidation, covalent attachment of flavin, covalcnt attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidyl inositol, 
cross-linking, cyclization, disulfide bond formation, demethylation, formation of 
covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 
gamma-carboxylation, glycosylate, GPI anchor formation, hydroxylation, 
iodination, methylation, myristoylation, oxidation, pegylation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
(See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2nd Ed., T. E. Creighton.W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C, 
Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 

"SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO:Y" 
refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table 1. 

"A polypeptide having biological activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. In the case where dose dependency docs 
exist, it need not be identical to that of the polypeptide, but rather substantially similar 
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to the dose-dependence in a given activity as compared to the polypeptide of the 
present invention (i.e., the candidate polypeptide will exhibit greater activity or not 
more than about 25-fold less and, preferably, not more than about tenfold less 
activity, and most preferably, not more than about three-fold less activity relative to 
5 the polypeptide of the present invention.) 

Polynucleotides and Polypeptides nf fh» Tnv f n«inn 

FEATURES OF PROTEIN ENCODED BY GENE NO: 1 
10 This gene is expressed primarily in 8 and 1 2 week old human embryo, ovarian 

and endometrial cancer and dermatofibrosarcoma. 

The translation product of this gene shares sequence homology with rat, cow, 
rabbit and human chondromodulin-I (See, e.g., Genbank Accession Nos. gil2952536 
(AF05 1425), gil 1 6284 1 , and gnllPIDId 1 034409 (AB006000); all references available 
1 5 through these accessions are hereby incorporated by reference herein), which is 
thought to be a chondrocyte and osteoblast growth factor and an endothelial cell 
growth inhibitor. This gene appears to be a novel homolog of chondromodulin-1 . 
Chondromodulins 1-3 are autocrine chondrocyte growth factors and are presumed to 
be involved in cartilage repair, endochondral bone formation and long bone growth. 
In addition, chondromodulin-1 has recently been proposed to be cartilage-specific 
endothelial cell growth inhibitor in the avascular zone of epiphyseal cartilage. Based 
on the sequence similarity between these proteins, the translation product of this gene 
is believed to share at least some biological activities with other chondromodulin 
family members. Such activities arc known in the art, some of which are described 
elsewhere herein. For example, one such assay is described in Hiraki et al. Biochem. 
Biophys. Res. Commun. 175:971-977 (1991), incorporated herein by reference. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of one, two, three, four, five, or more of the immunogenic epitopes shown in 
SEQ ID NO: 54 as residues: Met-1 to Asn-8, Ser-70 to Lys-76, Gly-93 to Thr-99, 
Phe-132 to Ile-145, Lys-161 to Lys-170, Gln-197 to Glu-204, Ala-210 to Trp-222, 
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Lys-228 to His-234, Arg-236 to Glu-242, Asp-247 to Gly-252 T Met-258 to Tyr-264, 
Arg-270 to Arg-277. Polynucleotides encoding said polypeptides are also provided. 

Also preferred are polypeptides comprising the mature polypeptide which is 
predicted to consist of residues 54-3 17 of the foregoing sequence (SEQ ID NO:54), 
and biologically active fragments of the mature polypeptide. 

Brief Description of the Drawings 

Figures 1 A-B show the nucleotide (SEQ ID NO: 1 1) and deduced amino acid 
sequence (SEQ ID NO:54) of this protein. . 

Figure 2 shows an analysis of the amino acid sequence (SEQ ID NO:54). 
Alpha, beta, turn and coil regions; hydrophilicity and hydrophobicity; amphipathic 
regions; flexible regions; antigenic index and surface probability are shown, and all 
were generated using the default settings. In the "Antigenic Index or Jameson-Wolf 
graph, the positive peaks indicate locations of the highly antigenic regions of the 
protein, i.e., regions from which epitope-bearing peptides of the invention can be 
obtained. The domains defined by these graphs are contemplated by the present 
invention. 

The data presented in Figure 2 are also represented in tabular form in Table 3. 
The columns are labeled with the headings "Res", "Position", and Roman Numerals 
I-XIV. The column headings refer to the following features of the amino acid 
sequence presented in Figure 2, and Table 3: "Res": amino acid residue of SEQ ID 
NO:54 and Figures 1A and IB; "Position": position of the corresponding residue - 
within SEQ ID NO:54 and Figures 1A and IB; I: Alpha, Regions - Garnier-Robson; 
II: Alpha, Regions - Chou-Fasman; III: Beta, Regions - Garnier-Robson; IV: Beta, 
Regions - Chou-Fasman; V: Turn, Regions - Garnier-Robson; VI: Turn, Regions - 
Chou-Fasman; VII: Coil, Regions - Garnier-Robson; VIII: Hydrophilicity Plot - 
Kyte-Doolittle; IX: Hydrophobicity Plot - Hopp-Woods; X: Alpha, Amphipathic 
Regions - Eisenberg; XI: Beta, Amphipathic Regions - Eisenberg; XII: Flexible 
Regions - Karplus-Schulz; XIII: Antigenic Index - Jameson- Wolf; and XIV: Surface 
Probability Plot - Emini. 

Preferred embodiments of the invention in this regard include fragments that 
comprise alpha-helix and alpha-helix forming regions ("alpha-regions"), beta-sheet 
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and beta-sheet forming regions ("beta-regions"), turn and turn-forming regions ("turn- 
regions"), coil and coil-forming regions ("coil-regions"), hydrophilic regions, 
hydrophobic regions, alpha amphipathic regions, beta amphipathic regions, flexible 
regions, surface-forming regions and high antigenic index regions. The data 
representing the structural or functional attributes of the protein set forth in Figure 2 
and/or Table 3, as described above, was generated using the various modules and 
algorithms of the DNA*STAR set on default parameters. In a preferred embodiment, 
the data presented in columns VIII, IX, XIII, and XIV of Table 3 can be used to 
determine regions of the protein which exhibit a high degree of potential for 
antigenicity. Regions of high antigenicity are determined from the data presented in 
columns VIII, IX, XIII, and/or XIV by choosing values which represent regions of the 
polypeptide which are likely to be exposed on the surface of the polypeptide in an 
environment in which antigen recognition may occur in the process of initiation of an 
immune response. 

Certain preferred regions in these regards are set out in Figure 2, but may, as 
shown in Table 3, be represented or identified by using tabular representations of the 
data presented in Figure 2. The DNA*STAR computer algorithm used to generate 
Figure 2 (set on the original default parameters) was used to present the data in Figure 
2 in a tabular format (See Table 3). The tabular format of the data in Figure 2 is used 
to easily determine specific boundaries of a preferred region. The above-mentioned 
preferred regions set out in Figure 2 and in Table 3 include, but are not limited to, 
regions of the aforementioned types identified by analysis of the amino acid sequence 
set out in Figures 1 A-B (SEQ ID NO:54). As set out in Figure 2 and in Table 3, such 
preferred regions include Gamier-Robson alpha-regions, beta-regions, turn-regions, 
and coil-regions, Chou-Fasman alpha-regions, beta-regions, and turn-regions, Kyte- 
Doolittle hydrophilic regions and Hopp-Woods hydrophobic regions, Eisenberg 
alpha- and beta-amphipathic regions, Karplus-Schulz flexible regions, Jameson- Wolf 
regions of high antigenic index and Emini surface-forming regions. 

The present invention is further directed to fragments of the isolated nucleic 
acid molecules described herein. By a fragment of an isolated DNA molecule having 
the nucleotide sequence of the deposited cDNA or the nucleotide sequence shown in 
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SEQ ID NO:54 is intended DNA fragments at least about 15nt, and more preferably 
at least about 20 nt, still more preferably at least about 30 nt, and even more 
preferably, at least about 40 nt in length which are useful as diagnostic probes and 
primers as discussed herein. Of course, larger fragments 50-1500 nt in length are also 
useful according to the present invention, as are fragments corresponding to most, if 
not all, of the nucleotide sequence of the deposited cDNA or as shown in SEQ ID 
NO:69. By a fragment at least 20 nt in length, for example, is intended fragments 
which include 20 or more contiguous bases from the nucleotide sequence of the 
deposited cDNA or the nucleotide sequence as shown in SEQ ID NO:54. In this 
context "about" includes the particularly recited size, larger or smaller by several (5, 
4, 3, 2, or 1) nucleotides, at either terminus or at both termini. Representative 
examples of polynucleotide fragments of the invention include, for example, 
fragments that comprise, or alternatively, consist of, a sequence from about nucleotide 
1 to about 50, from about 51 to about 100, from about 101 to about 150, from about 
151- to about 200, from about 201 to about 250, from about 251 to about 300, from 
about 301 to about 350, from about 351 to about 400, from about 401 to about 450, 
from about 45 1 to about 500, and from about 501 to about 550, and from about 551 to 
about 600, and from about 601 to about 650, and from about 651 to about 700, and 
from about 701 to about 750, and from about 751 to about 800, and from about 801 to 
about 850, and from about 851 to about 900, and from about 901 to about 950, and 
from about 951 to about 1000, and from about 1001 to about 1050, and from about 
and from about 1051 to about 1100, and from about 1101 to about 1150, and from 
about 1 151 to about 1200, and from about 1201 to about 1228 of SEQ ID NO:l 1, or 
the complementary strand thereto, or the cDNA contained in the deposited gene. In 
this context "about" includes the particularly recited ranges, larger or smaller by 
several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. In additional 
embodiments, the polynucleotides of the invention encode functional attributes of the 
corresponding protein. 

Preferred polypeptide fragments include the secreted protein as well as the 
mature form. Further preferred polypeptide fragments include the secreted protein or 
the mature form having a continuous series of deleted residues from the amino or the 
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carboxy terminus, or both. For example, any number of amino acids, 

Accordingly, polypeptide fragments include the secreted protein as 
well as the mature form. Further preferred polypeptide fragments include the secreted 
protein or the mature form having a continuous series of deleted residues from the 
amino or the carboxy terminus, or both. For example, any number of amino acids, 
ranging from i-60, can be deleted from the amino terminus of either the secreted 
polypeptide or the mature form. Similarly, any number of amino acids, ranging from 
1-30, can be deleted from the carboxy terminus of the secreted protein or mature 
form. Furthermore, any combination of the above amino and carboxy terminus 
deletions are preferred. Similarly polynucleotides encoding these polypeptide 
fragments are also preferred. 

Particularly, N-terminal deletions of the polypeptide can be described by the 
general formula m-317, where m is an integer from 2 to 31 1, where m corresponds to 
the position of the amino acid residue identified in SEQ ID NO:54. More in 
particular, the invention provides polynucleotides encoding polypeptides comprising, 
or alternatively consisting of, an amino acid sequence selected from the group: A-2 to 
V-317; K-3 to V-317; N-4 to V-317; P-5 to V-317; P-6 to V-317; E-7 to V-317; N-8 
to V-317; C-9 to V-317; E-10 to V-317; D-ll to V-317; C-12 to V-317; H-13 to V- 

3 1 7; I- 14 to V-3 1 7; L- 1 5 to V-3 17; N- 1 6 to V-3 1 7; A- 1 7 to V-3 1 7; E- 1 8 to V-3 1 7; A- 
19 to V-317; F-20 to V-317; K-21 to V-317; S-22 to V-317; K-23 to V-317; K-24 to 
V-317; 1-25 to V-317; C-26 to V-317; K-27 to V-317; S-28 to V-317; L-29 to V-317; 
K-30 to V-317; 1-31 to V-317; C-32 to V-317; G-33 to V-317; L-34 to V-317; V-35 
to V-317; F-36 to V-317; G-37 to V-317; 1-38 to V-317; L-39 to V-317; A-40 to V- 
317; L-41 to V-317; T-42 to V-317; L-43 to V-317; 1-44 to V-317; V-45 to V-317; L- 
46 to V-317; F-47 to V-317; W-48 to V-317; G-49 to V-317; S-50 to V-317; K-51 to 
V-317; H-52 to V-317; F-53 to V-317; W-54 to V-317; P-55 to V-317; E-56 to V- 
317; V-57 to V-317; P-58 to V-317; K-59 to V-317; K-60 to V-317; A-61 to V-317; 
Y-62 to V-317; D-63 to V-317; M-64 to V-317; E-65 to V-317; H-66 to V-317; T-67 
to V-317; F-68 to V-317; Y-69 to V-317; S-70 to V-317; N-71 to V-317; G-72 to V- 
317; E-73 to V-317; K-74 to V-317; K-75 to V-317; K-76 to V-317; 1-77 to V-317; 
Y-78 to V-317; M-79 to V-317; E-80 to V-317; 1-81 to V-317; D-82 to V-317; P-83 
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to V-317; V-84 to V-317; T-85 to V-317; R-86 to V-317; T-87 to V-317; E-88 to V- 
317; 1-89 to V-317; F-90 to V-317; R-91 to V-317; S-92 to V-317; G-93 to V-317; N- 
94 to V-317; G-95 to V-317; T-96 to V-317; D-97 to V-317; E-98 to V-317; T-99 to 
V-317; L-100 to V-317; E-101 to V-317; V-102 to V-317; H-103 to V-317; D-104 to 
5 V-317; F-105 to V-317; K-106 to V-317; N-107 to V-317; G-108 to V-317; Y-109 to 
V-317; T-l 10 to V-317; G-l 1 1 to V-317; 1-1 12 to V-317; Y-113 to V-317; F-l 14 to 
V-317; V-115 to V-317; G-l 16 to V-317; L-l 17 to V-317; Q-l 18 to V-317; K-119 to 
V-317; C-120 to V-317; F-121 to V-317; 1-122 to V-317; K-123 to V-317; T-l 24 to 
V-317; Q-l 25 to V-317; 1-126 to V-317; K-127 to V-317; V-128 to V-317; 1-129 to 

10 V-317; P-130 to V-317; E-131 to V-317; F-132 to V-317; S-133 to V-317; E-134 to 
V-317; P-135 to V-317; E- 136 to V-317; E-137 to V-317; E-138 to V-317; 1-139 to 
V-317; D-140 to V-317; E-141 to V-317; N-142 to V-317; E-143 to V-317; E- 144 to 
V-317; 1-145 to V-317; T-146 to V-317; T-147 to V-317; T-148 to V-317; F-149 to 
V-317; F-150 to V-317; E-I51 to V-317; Q-152 to V-317; S-153 to V-317; V-154 to 

15 V-317; 1-155 to V-317; W-156 to V-317; V-157 to V-317; P-158 to V-317; A-159 to 
V-317; E-160 to V-317; K-161 to V-317; P-162 to V-317; 1-163 to V-317; E-164 to 
V-317; N-165 to V-317; R-166 to V-317; D-167 to V-317; F-168 to V-317; L-169 to 
V-317; K-170 to V-317; N-171 to V-317; S-172 to V-317; K-173 to V-317; 1-174 to 
V-317; L-175 to V-317; E-176 to V-317; 1-177 to V-317; C-178 to V-317; D-179 to 

20 V-317; N-180 to V-317; V-181 to V-317; T-l 82 to V-317; M-183 to V-317; Y-184 to 
V-317; W-185 to V-317; 1-186 to V-317; N-187 to V-317; P-188 to V-317; T-l 89 to 
V-317; L-190 to V-317; 1-191 to V-317; S-192 to V-317; V-193 to V-317; S-194 to 
V-317; E-195 to V-317; L-196 to V-317; Q-197 to V-317; D-198 to V-317; F-199 to 
V-317; E-200 to V-317; E-201 to V-317; E-202 to V-317; G-203 to V-317; E-204 to 

25 V-317; D-205 to V-317; L-206 to V-317; H-207 to V-317; F-208 to V-317; P-209 to 
V-317; A-210 to V-317; N-211 to V-317; E-212 to V-317; K-213 to V-317; K-214 to 
V-317; G-215 to V-317; 1-216 to V-317; E-217 to V-317; Q-218 to V-317; N-219 to 
V-317; E-220 to V-317; Q-221 to V-317; W-222 to V-317; V-223 to V-317; V-224 to 
V-317; P-225 to V-317; Q-226 to V-317; V-227 to V-317; K-228 to V-317; V-229 to 

30 V-317; E-230 to V-317; K-231 to V-317; T-232 to V-317; R-233 to V-317; H-234 to 
V-317; A-235 to V-317; R-236 to V-317; Q-237 to V-317; A-238 to V-317; S-239 to 



WO 00/43495 



13 



PCT/USOO/00903 



V-317; E-240 to V-317; E-241 to V-317; E-242 to V-317; L-243 to V-317; P-244 to 
V-317; 1-245 to V-317; N-246 to V-317; D-247 to V-317; Y-248 to V-317; T-249 to 
V-317; E-250 to V-317; N-251 to V-317; G-252 to V-317; 1-253 to V-317; E-254 to 
V-317; F-255 to V-317; D-256 to V-317; P-257 to V-317; M-258 to V-317; L-259 to 
V-317; D-260 to V-317; E-261 to V-317; R-262 to V-317; G-263 to V-317; Y-264 to 
V-317; C-265 to V-317; C-266 to V-317; 1-267 to V-317; Y-268 to V-317; C-269 to 
V-317; R-270 to V-317; R-271 to V-317; G-272 to V-317; N-273 to V-317; R-274 to 
V-317; Y-275 to V-317; C-276 to V-317; R-277 to V-317; R-278 to V-317; V-279 to 
V-317; C-280 to V-317; E-281 to V-317; P-282 to V-317; L-283 to V-317; L-284 to 
V-317; G-285 to V-317; Y-286 to V-317; Y-287 to V-317; P-288 to V-317; Y-289 to 
V-317; P-290 to V-317; Y-291 to V-317; C-292 to V-317; Y-293 to V-317; Q-294 to 
V-317; G-295 to V-317; G-296 to V-317; R-297 to V-317; V-298 to V-317; 1-299 to 
V-317; C-300 to V-317; R-301 to V-317; V-302 to V-317; 1-303 to V-317; M-304 to 
V-317; P-305 to V-317; C-306 to V-317; N-307 to V-317; W-308 to V-317; W-309 to 
V-317; V-310 to V-317; A-31 1 to V-317; and R-312 to V-317 of SEQ ID NO:54. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

Also as mentioned above, even if deletion of one or more amino acids from 
the C-terminus of a protein results in modification of loss of one or more biological 
functions of the protein, other functional activities (e.g., biological activities, ability to 
multimerize, ability to bind ligand) may still be retained. For example the ability of 
the shortened mutein to induce and/or bind to antibodies which recognize the 
complete or mature forms of the polypeptide generally will be retained when less than 
the majority of the residues of the complete or mature polypeptide are removed from 
the C-terminus. Whether a particular polypeptide lacking C-terminal residues of a 
complete polypeptide retains such immunologic activities can readily be determined 
by routine methods described herein and otherwise known in the art. It is not unlikely 
that an mutein with a large number of deleted C-terminal amino acid residues may 
retain some biological or immunogenic activities. In fact, peptides composed of as 
few as six amino acid residues may often evoke an immune response. 

Accordingly, the present invention further provides polypeptides having one 
or more residues deleted from the carboxy terminus of the amino acid sequence of 
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the polypeptide shown in Figure 1A-B (SEQ ED NO:54), as described by the general 
formula 1-n, where n is an integer from 6 to 31 1 where n corresponds to the position 
of amino acid residue identified in SEQ ID NO:54. More in particular, the invention 
provides polynucleotides encoding polypeptides comprising, or alternatively 
consisting of, an amino acid sequence selected from the group: M-l to R-316; M-l 
to G-315; M-l to L-314; M-l to M-313; M-l to R-312; M-l to A-311; M-l to V- 
310; M-l to W-309; M-l to W-308; M-l to N-307; M-l to C-306; M-l to P-305; M- 
1 to M-304; M-l to 1-303; M-l to V-302; M-l to R-301; M-l to C-300; M-l to I- 
299; M-l to V-298; M-l to R-297; M-l to G-296; M-l to G-295; M-l to Q-294; M- 
1 to Y-293; M-l to C-292; M-l to Y-291; M-l to P-290; M-l to Y-289; M-l to P- 
288; M-l to Y-287; M-l to Y-286; M-l to G-285; M-l to L-284; M-l to L-283; M-l 
to P-282; M-l to E-281; M-l to C-280; M-l to V-279; M-l to R-278; M-l to R-277; 
M-l to C-276; M-l to Y-275; M-l to R-274; M-l to N-273; M-l to G-272; M-l to 
R-271; M-l to R-270; M-l to C-269; M-l to Y-268; M-l to 1-267; M-l to C-266; 
M-l to C-265; M-l to Y-264; M-l to G-263; M-l to R-262; M-l to E-261; M-l to 
D-260; M-l to L-259; M-l to M-258; M-l to P-257; M-l to D-256; M-l to F-255; 
M-l to E-254; M-l to 1-253; M-l to G-252; M-l to N-251; M-l to E-250; M-l to T- 
249; M-l to Y-248; M-l to D-247; M-l to N-246; M-l to 1-245; M-l to P-244; M-l 
to L-243; M-l to E-242; M-l to E-241; M-l to E-240; M-l to S-239; M-l to A-238; 
M-l to Q-237; M-l to R-236; M-l to A-235; M-l to H-234; M-l to R-233; M-l to 
T-232; M-l to K-231; M-l to E-230; M-l to V-229; M-l to K-228; M-l to V-227; 
M-l to Q-226; M-l to P-225; M-l to V-224; M-l to V-223; M-l to W-222; M-l to 
Q-221; M-l to E-220; M-l to N-219; M-l to Q-218; M-l to E-217; M-l to 1-216; 
M-l to G-215; M-l to K-214; M-l to K-213; M-l to E-212; M-l to N-211; M-l to 
A-210; M-l to P-209; M-l to F-208; M-l to H-207; M-l to L-206; M-l to D-205; 
M-l to E-204; M-l to G-203; M-l to E-202; M-l to E-201; M-l to E-200; M-l to F- 
199; M-l to D-198; M-l to Q-197; M-l to L-196; M-l to E-195; M-l to S-194; M-l 
to V-193; M-l to S-192; M-l to 1-191; M-l to L-190; M-l to T-189; M-l to P-188; 
M-l to N-187; M-l to 1-186; M-l to W-185; M-l to Y-184; M-l to M-183; M-l to 
T-182; M-l to V-181; M-l to N-180; M-l to D-179; M-l to C-178; M-l to 1-177; 
M-l to E-176; M-l to L-175; M-l to 1-174; M-l to K-173; M-l to S-172; M-l to N- 
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171; M-l to K-170; M-l to L-169; M-l to F-168; M-l to D-167; M-l to R-166; M-l 
to N-165; M-l to E-164; M-l to 1-163; M-l to P-162; M-l to K-161; M-l to E-160; 
M-l to A-159; M-l to P-158; M-I to V-157; M-l to W-156; M-l to 1-155; M-l to 
V-154; M-l to S-153; M-l to Q-152; M-l to E-151; M-l to F-150; M-l to F-149; 
M-l to T-148; M-l to T-147; M-l to T-146; M-l to 1-145; M-l to E-144; M-l to E- 
143; M-l to N-142; M-l to E-141; M-l to D-140; M-l to 1-139; M-l to E-138; M-l 
to E-137; M-l to E-136; M-l to P-135; M-l to E-134; M-l to S-133; M-l to F-132; 
M-l to E-131; M-l to P-130; M-l to 1-129; M-l to V-128; M-l to K-127; M-l to I- 
126; M-l to Q-125; M-l to T-124; M-l to K-123; M-l to 1-122; M-l to F-121; M-l 
toC-120; M-l to K-119; M-l to Q-118; M-l to L-117; M-l to G-116; M-l to V- 
115; M-l toF-114; M-l to Y-113; M-l to 1-112; M-l toG-lll;M-l toT-110;M-l 
to Y-109; M-l to G-108; M-l to N-107; M-l to K-106; M-l to F-105; M-l to D- 
104; M-l to H-103; M-l to V-102; M-l to E-101; M-l to L-100; M-l to T-99; M-l 
to E-98; M-l to D-97; M-l to T-96; M-l to G-95; M-l to N-94; M-l to G-93; M-l to 
S-92; M-l to R-91; M-l to F-90; M-l to 1-89; M-l to E-88; M-l to T-87; M-l to R- 
86; M-l toT-85; M-l toV-84;M-l toP-83;M-l toD-82;M-l to 1-81; M-l toE-80; 
M-l to M-79; M-l to Y-78; M-l to 1-77; M-l to K-76; M-l to K-75; M-l to K-74; 
M-l to E-73; M-l to G-72; M-l to N-71; M-l to S-70; M-l to Y-69; M-l to F-68; 
M-l to T-67; M-l to H-66; M-l to E-65; M-l to M-64; M-l to D-63; M-l to Y-62; 
M-l to A-61; M-l to K-60; M-l to K-59; M-l to P-58; M-l to V-57; M-l to E-56; 
M-l to P-55; M-l to W-54; M-l to F-53; M-l to H-52; M-l to K-51; M-l to S-50; 
M-l to G-49; M-l to W-48; M-l to F-47; M-l to L-46; M-l to V-45; M l to 1-44; 
M-l to L-43; M-l to T-42; M-l to L-41; M-l to A-40; M-l to L-39; M-l to 1-38; M- 
1 to G-37; M-l to F-36; M-l to V-35; M-l to L-34; M-l to G-33; M-l to C-32; M-l 
to 1-31; M-l to K-30; M-l to L-29; M-l to S-28; M-l to K-27; M-l to C-26; M-l to 
1-25; M-l to K-24; M-l to K-23; M-l to S-22; M-l to K-21; M-l to F-20; M-l to A- 
19; M-l to E-18; M-l to A-17; M-l to N-16; M-l to L-15; M-l to 1-14; M-l to H- 
13; M-l to C-12; M-l to D-l 1; M-l to E-10; M-l to C-9; M-l to N-8; and M-l to E- 
7 of SEQ ID NO:54. Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 
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In addition, any of the above listed N- or C-terminal deletions can be 
combined to produce a N- and C-terminal deleted polypeptide. The invention also 
provides polypeptides having one or more amino acids deleted from both the amino 
and the carboxyl termini, which may be described generally as having residues m-n of 
SEQ ID NO:54, where n and m are integers as described above. Polynucleotides 
encoding these polypeptides are also encompassed by the invention. 

Also included are a nucleotide sequence encoding a polypeptide consisting of 
a portion of the complete amino acid sequence encoded by the cDNA clone contained 
in ATCC Deposit No. 203570, where this portion excludes any integer of amino acid 
residues from 1 to about 307 amino acids from the amino terminus of the complete 
amino acid sequence encoded by the cDNA clone contained in ATCC Deposit No. 
203570, or any integer of amino acid residues from 1 to about 307 amino acids from 
the carboxy terminus, or any combination of the above amino terminal and carboxy 
terminal deletions, of the complete amino acid sequence encoded by the cDNA clone 
contained in ATCC Deposit No. 203570. Polynucleotides encoding all of the above 
deletion mutant polypeptide forms also are provided. 

The present application is also directed to proteins containing polypeptides at 
least 90%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical to the 
polypeptide sequence set forth herein m-n. In preferred embodiments, the application 
is directed to proteins containing polypeptides at least 90%, 95%, 96%, 97%, 98% or 
99% identical to polypeptides having the amino acid sequence of the specific N- and 
C-tcrminal deletions recited herein. Polynucleotides encoding these polypeptides are 
also encompassed by the invention. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, but are not limited to, 
cartilage differentiation and repair, endochondral bone formation and long bone 
growth (presence), hypervascularization of cartilage and other organs (absence). 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
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female reproductive, skeletal and cardiovascular systems and the skin, expression of 
this gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., ovary, bone, cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue distribution and homology to chondromodulins indicates thai 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis, study and treatment of cartilage and bone growth and repair defects, 
skeletal, endometrial and other tumors, fibrotic conditions of the skin and other 
mesenchymnal or connective tissues, and vascularization disorders. Additionally, the 
tissue distribution in ovarian and endometrial tissue, indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the treatment and diagnosis 
of tumors, especially ovarian cancer, as well as cancers of other tissues where 
expression has been indicated. Expression in ovarian cancer tissue may indicate the 
gene or its products can be used to treat, prevent and/or diagnose disorders of the 
ovary, including inflammatory disorders, such as oophoritis (e.g., caused by viral or 
bacterial infection), ovarian cysts, amenorrhea, infertility, hirsutism, and ovarian 
cancer (including, but not limited to, primary and secondary cancerous growth). 
Moreover, the plasma membrane surface localization indicates that this gene is a good 
target for antagonists, particularly small molecules or antibodies, which inhibit the 
biological function of the translation product of this gene. Accordingly, preferred are 
antibodies and or small molecules which specifically bind an extracellular portion of 
the translation product of this gene. The extracellular regions can be ascertained from 
the information regarding the transmembrane domains as set out above. 

Also provided is a kit for detecting cancer, including but not limited to ovarian 
cancer, endometrial cancer and dermatofibrosarcoma. Such a kit comprises in one 
embodiment an antibody specific for the translation product of this gene bound to a 
solid support. 
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Further provided is a method of detecting cancer, including but not limited to 
ovarian cancer, endometrial cancer, and dermatofibrosarcoma, in an individual which 
comprises a step of contacting an antibody specific for the translation product of this 
gene to a bodily fluid from the individual, preferably serum, and ascertaining whether 
5 antibody binds to an antigen found in the bodily fluid. Preferably the antibody is 
bound to a solid support and the bodily fluid is serum. The above embodiments, as 
well as other treatments and diagnostic tests (kits and methods), are more particularly 
described elsewhere herein. Furthermore, the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
10 receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tissue-specific marker and/or immunotherapy target for the above 
listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
15 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:l 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
20 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1214 of SEQ ID NO:l 1, b is an 
integer of 15 to 1228, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 1, and where b is greater than or equal to a + 14. 

25 FEATURES OF PROTEIN ENCODED BY GENE NO: 2 

This gene is expressed primarily in testis and hematopoietic sources, including 
tonsils, dendritic cells, and bone marrow. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
30 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, reproductive disorders; infertility; hematopoietic disorders; immune 
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system dysfunction; inflammation; defective antigen presentation. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the hematopoietic, 
immune or reproductive system, expression of this gene at significantly higher or 
lower levels may be routinely detected in certain tissues or cell types (e.g., 
hematopoietic, immune, reproductive, cancerous and wounded tissues) or bodily 
fluids (e.g., lypmh, serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. Preferred polypeptides of the present 
invention comprise immunogenic epitopes shown in SEQ ID NO: 55 as residues: Pro- 
41 to Pro-50, Thr-101 to Ser-120. Polynucleotides encoding said polypeptides are 
also provided. 

The tissue distribution in immune tissues indicates polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and diagnosis of 
hematopoietic related disorders such as anemia, pancytopenia, leukopenia, 
thrombocytopenia or leukemia since stromal cells are important in the production of 
cells of hematopoietic lineages. Representative uses are described in the "Immune 
Activity" and "Infectious Disease" sections below, in Example 1 1, 13, 14, 16, 18, 19, 
20, and 27, and elsewhere herein. Elevated expression of this gene product in a 
variety of hematopoietic tissues, including tonsils and dendritic cells indicates that it 
may play roles in the development and maturation of various blood cell lineages, 
including antigen presenting cells. Expression of this gene product in sites of 
hematopoiesis, including bone marrow and fetal liver also indicates that it may 
control the entire process of hematopoiesis, including the survival, proliferation, 
differentiation, and activation of all blood cells, including stem cells. Briefly, the uses 
include bone marrow cell ex-vivo culture, bone marrow transplantation, bone marrow 
reconstitution, radiotherapy or chemotherapy of neoplasia. 

The gene product may also be involved in lymphopoiesis, therefore, it can be 
used in immune disorders such as infection, inflammation, allergy, immunodeficiency 
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etc. In addition, this gene product may have commercial utility in the expansion of 
stem cells and committed progenitors of various blood lineages, and in the 
differentiation and/or proliferation of various cell types. 

Expression of this gene product in testis may simply reflect the expression of a 
variety of gene products in testis, or may actually indicate a function in testis and 
sperm development. Furthermore, the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some" of these sequences are 
related to SEQ ID NO: 1 2 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2 1 00 of SEQ ID NO: 1 2, b is an 
integer of 15 to 21 14, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 12, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

The translation product of this gene shares sequence homology with potassium 
channel regulator 1 from Rattus novegicus (Genbank Accession No. gil35 13451). 
Based on the sequence similarity the translation product is expected to possess similar 
activities as Potassium Channel Regulator 1. 

Preferred polypeptides of the invention comprise the following amino acid 

sequence: SXLARPFRAQVSSSGFXAQNFPGVGSWAVAVGAG (SEQ ID NO: 
97), 

SSLQCWQLLFTIFAFLQVQPRNKAASSIQRVLSTLTLAVFPTLYFFNXLYYTEA 
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GSMFFTLFAYLMCLYGNHKTSAFLGFCGFMFRQTNIIWAVFCAGNVIAQKLT 

EAWKTELQKKEDRLPPIKGPFAEFRKILQFLLAYSMSFKNLSMLLLLTWPYIL 

LGFLFCAFVVVNGGIVIGDRSSHEACLHFPQLFYFFSFTLFFSFP11LLSQQINK 
(SEQ ID NO: 98), 

SSLQCWQLLFTIFAFLQVQPRNKAASSIQRVLSTLTLAVFPTLYFF (SEQ ID 
NO: 99), NXLYYTEAGSMFFTLFAYLMCLYGNHKTSAFLGFCGFMFRQTNII 
(SEQ ID NO: 100), 

WAVFCAGNVIAQKLTEAWKTELQKKEDRLPPIKGPFAEFRKILQFL (SEQ ID 
NO: 101), LAYSMSFKNLSMLLLLTWPYILLGFLFCAFVVVNGGIVIGDRSSHE 
(SEQ ID NO: 102), and/or ACLHFPQLFYFFSFTLFFSFPHLLSQQINK (SEQ ID 
NO: 103). Polynucleotides encoding these polypeptides are also provided. 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: 

MAQLEGYXFSAALSCTFLVSCLLFSAFSRALREPYMDEIFHLPQAQRYCEGHF 
SLSQWDPMITTLPGLYLVSXGVXKPAIWIFGWSEHVVCSIGMLRFVNLLFSVG 
NFYLLYLLFCKYNPETRLPQVSRESCQH (SEQ ID NO: 104). Polynucleotides 
encoding these polypeptides are also provided. 

This gene is expressed primarily in testis, messangial cells, stratagene NT2 
neuronal precursor 937230 cells, T helper cells, and nine week old early stage human. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, reproductive, nervous and immune system disorders, as well as cancer 
and other proliferative disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the reproductive system, nervous system and immune 
system, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., reproductive, testes, nervous 
system, immune system, cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
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sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disordcr.Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 56 as residues: Gln-59 to 
5 Ala-64, Trp-149 to He- 163. Polynucleotides encoding said polypeptides are also 
provided. 

The tissue distribution in reproductive, immune and neural tissues, and the 
homology to rat potassium channel regulator 1, indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis, detection, 

JO prevention, and treatment of cancer and other proliferative disorders. Representative 
uses are described in the "Hyperproliferative Disorders" and "Regeneration" sections 
below and elsewhere herein. Furthermore, expression within embryonic tissue and 
other cellular sources marked by proliferating cells indicates that this protein may 
play a role in the regulation of cellular division. Similarly, embryonic development 

15 also involves decisions involving cell differentiation and/or apoptosis in pattern 
formation. Thus, this protein may also be involved in apoptosis or tissue 
differentiation and could again be useful in cancer therapy. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

20 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 13 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 

25 cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 15 1 of SEQ ID NO: 13, b is an 
integer of 15 to 1 165, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 13. and where b is greater than or equal to a + 14. 
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Preferred polypeptides of the invention comprise the following amino acid 
sequence: LPTNVRGI (SEQ ID NO: 105). Polynucleotides encoding these 
polypeptides are also provided. 

This gene is expressed primarily in ovarian cancer. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of the female reproductive system, including, but not limited 
to, ovarian cancer, hypogonadism and amenorrhoea. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the reproductive development, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., reproductive, cancerous and wounded 
tissues) or bodily fluids (e.g., lypmh, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. Preferred 
polypeptides of the present invention comprise immunogenic epitopes shown in SEQ 
ID NO: 57 as residues: Lys-39 to Phe-46, Ser-59 to Arg-66, Tyr-70 to Ser-76, Pro- 
101 to Thr-106. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in ovarian cancer tissue, indicates that polynucleotides 
and polypeptides corresponding to this gene is useful for the treatment and diagnosis 
of tumors, especially ovarian cancer, as well as cancers of other tissues where 
expression has been indicated. The expression in ovarian cancer tissue may indicate 
the gene or its products can be used to treat and/or diagnose disorders of the ovary, 
including inflammatory disorders, such as oophoritis (e.g., caused by viral or bacterial 
infection), ovarian cysts, amenorrhea, infertility, hirsutism, and ovarian cancer 
(including, but not limited to, primary and secondary cancerous growth). 
Furthermore, the protein may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
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that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 14 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 1 10 of SEQ ID NO: 14, b is an 
integer of 15 to 1 124, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 14, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 5 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: LRICSIWFSVSALVCLGYWLLAAS (SEQ ID NO: 106). Polynucleotides 
encoding these polypeptides are also provided. 

This gene is expressed primarily in ovarian cancer. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of the female reproductive system, including, but not limited 
to, ovarian cancer, hypogonadism and amenorrhoea. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the reproductive development, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., reproductive, cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a 
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disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. Preferred 
polypeptides of the present invention comprise immunogenic epitopes shown in SEQ 
ID NO: 58 as residues: Leu-2 to Gln-7. Polynucleotides encoding said polypeptides 
5 are also provided. 

The tissue distribution in ovarian cancer tissue, indicates that polynucleotides 
and polypeptides corresponding to this gene is useful for the treatment and diagnosis 
of tumors, especially ovarian cancer, as well as cancers of other tissues where 
expression has been indicated. The expression in ovarian cancer tissue may indicate 
1 0 the gene or its products can be used to treat and/or diagnose disorders of the ovary, 
including inflammatory disorders, such as oophoritis (e.g., caused by viral or bacterial 
infection), ovarian cysts, amenorrhea, infertility, hirsutism, and ovarian cancer 
(including, but not limited to, primary and secondary cancerous growth). 
Furthermore, the protein may also be used to determine biological activity, to raise 
1 5 antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
20 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 15 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
25 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 837 of SEQ ID NO: 1 5, b is an 
integer of 15 to 851, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:15, and where b is greater than or equal to a + 14. 
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The translation product of this gene shares sequence homology with the 
neuronal Ca2+channel gamma subunit stargazer, which has been associated with 
spike-wave seizures characteristic of absence epilepsy, with accompanying defects in 
the cerebellum and inner ear in mice. 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: 

VRPAPLRHLLGPLEEVLLPGHRPGHRHPHPERYCARCTAIKYHFSQPI (SEQ ID 
NO: 107)and RLRNIPFNLTKTIQQDEWHLLHLRRITAGFLG (SEQ ID NO: 108). 
Polynucleotides encoding these polypeptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
2. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 2. 

This gene is expressed primarily in neurons and brain, particularly retina, 
cerebellum, and hippocampus. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neurodegenerative disorders; learning disabilities; vision disorders; 
impaired neuronal conductance. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the brain and CNS, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., brain, central nervous system, cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, serum, plasma, urine, synovial fluid or cerebrospinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. Preferred polypeptides of the 
present invention comprise immunogenic epitopes shown in SEQ ID NO: 59 as 
residues: Lys-108 to Ser-1 13. Polynucleotides encoding said polypeptides are also 
provided. 
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The tissue distribution in neural tissues and the homology to voltage-gated 
calcium channels indicates polynucleotides and polypeptides corresponding to this 
gene are useful for the detection, treatment, and/or prevention of neurodegenerative 
disease states, behavioral disorders, or inflammatory conditions. Representative uses 
are described in the "Regeneration" and "Hyperproliferative Disorders" sections 
below, in Example 1 1, 15, and 18, and elsewhere herein. Elevated expression of this 
gene product in neurons and brain indicates that it may be involved in neuronal 
transmission, synapse formation, conductance, etc. Impairments in such activities 
may result in learning disabilities, lack of motor coordination, and neuronal 
degeneration. Briefly, the uses include, but are not limited to the detection, treatment, 
and/or prevention of Alzheimer's Disease, Parkinson's Disease, Huntington's 
Disease, Tourette Syndrome, meningitis, encephalitis, demyelinating diseases, 
peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal cord 
injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, mania, 
dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. Potentially, this gene product is involved in synapse 
formation, neurotransmission, learning, cognition, homeostasis, or neuronal 
differentiation or survival. Furthermore, the protein may also be used to determine 
biological activity/to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 16 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
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are one or 



10 



cumbersome. Accordingly, preferably excluded from the present invention a 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 33 1 of SEQ ID NO: 1 6, b is an 
integer of 15 to 1345, where both a and b correspond to the positions of nucleotide 
5 residues shown in SEQ ID NO: 16, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

Preferred polypeptides of the invention comprise the following amino acid 

sequence: LSNGVTQGECWRHSRDAAQVPASPNYPGDRCAGQVLPAWXAAPP 
(SEQ ID NO: 109). Polynucleotides encoding these polypeptides are also provided. 
This gene is expressed primarily in placenta and 8 week whole embryo. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of developing systems and cancer. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the immune system and 
developing systems, expression of this gene at significantly higher or lower levels 
may be routinely detected in certain tissues or cell types (e.g., developmental, 
immune, cancerous and wounded tissues) or bodily fluids (e.g., lymph, amniotic fluid, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 60 as residues: Pro-43 to 
Cys-52, Lys-105 to Ser-1 13. Polynucleotides encoding said polypeptides are also 
provided. 

The tissue distribution in placental and embryonic tissues indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis, prevention and/or treatment of disorders of developing systems, as well as 
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cancer and other proliferative disorders. Expression within embryonic tissue and other 
cellular sources marked by proliferating cells indicates that this protein may play a 
role in the regulation of cellular division. The tissue distribution further indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
5 diagnosis, prevention and/or treatment of disorders of the placenta. Similarly, 

embryonic development also involves decisions involving cell differentiation and/or 
apoptosis in pattern formation. Thus this protein may also be involved in apoptosis or 
tissue differentiation and could again be useful in cancer therapy. Specific expression 
within the placenta indicates that this gene product may play a role in the proper 
10 establishment and maintenance of placental function. 

Alternatively, this gene product may be produced by the placenta and then 
transported to the embryo, where it may play a crucial role in the development and/or 
survival of the developing embryo or fetus. Expression of this gene product in a 
vascular-rich tissue such as the placenta also indicates that this gene product may be 
1 5 produced more generally in endothelial cells or within the circulation. In such 
instances, it may play more generalized roles in vascular function, such as in 
angiogenesis. It may also be produced in the vasculature and have effects on other 
cells within the circulation, such as hematopoietic cells. It may serve to promote the 
proliferation, survival, activation, and/or differentiation of hematopoietic cells, as 
20 well as other cells throughout the body. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 
its use as a nutritional supplement. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
25 above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 17 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
30 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
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is an 



more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1007 of SEQ ID NO: 17, b 
integer of 15 to 1021, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 17, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: LESRTWTPPLSSLVSSPSSPVPPSSNLSSWLPAGWQLPRPP (SEQ ID 
NO: 1 10). Polynucleotides encoding these polypeptides are also provided. 
This gene is expressed primarily in activated neutrophils. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., immune, cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 61 as residues: Gly-53 to 
Gly-61, Lys-99 to Gly-108. Polynucleotides encoding said polypeptides are also 
provided. 

The tissue distribution of this gene in neutrophils indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for treatment, 
prophlaxis and detection of a variety of diseases of the immune system. 
Representative uses are described in the "Immune Activity" and "Infectious Disease- 
sections below, in Example 1 1, 13, 14, 16, 18, 19. 20. and 27, and elsewhere herein. 
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Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. Involvement in the regulation of cytokine 
production, antigen presentation, or other processes indicates a usefulness in the 
treatment of cancer (e.g., by boosting immune responses). Additionally, 
polynucleotides and polypeptides corresponding to this gene are useful as a growth 
factor for the differentiation or proliferation of neutrophils for the treatment of 
neutropenia following chemotherapy; in the treatment of immune dysfunction or anti- 
inflamatory by inhibiting infiltration of neutrophils to the site of injury or distress and 
during microbial infection; or in the treatment of neutrophilia. Furthermore, 
expression of this gene product in neutrophils also strongly indicates a role for this 
protein in immune function and immune surveillance. Expression in cells of lymphoid 
origin, indicates the natural gene product is involved in immune functions. Therefore 
it may be also used as an agent for immunological disorders including arthritis, 
asthma, immunodeficiency diseases such as AIDS, leukemia, rheumatoid arthritis, 
granulomatous disease, inflammatory bowel disease, sepsis, acne, neutropenia, 
neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated cytotoxicity; 
immune reactions to transplanted organs and tissues, such as host-versus-graft and 
graft-versus-host diseases, or autoimmunity disorders, such as autoimmune infertility, 
lense tissue injury, demyelination, systemic lupus erythematosis, drug induced 
hemolytic anemia, rheumatoid arthritis, Sjogren's disease, scleroderma and tissues. 
Moreover, the protein may represent a secreted factor that influences the 
differentiation or behavior of other blood cells, or that recruits hematopoietic cells to 
sites of injury. In addition, this gene product may have commercial utility in the 
expansion of stem cells and committed progenitors of various blood lineages, and in 
the differentiation and/or proliferation of various cell types. Furthermore, the protein 
may also be used to determine biological activity, raise antibodies, as tissue markers, 
to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 18 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 833 of SEQ ID NO: 1 8, b is an 
integer of 15 to 847, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 18, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 9 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: STRLGLPKCWDYRHEPLCLAQSLISLGSRLSVRLDLFLRLSAVDLGA 
(SEQ ID NO: 111), SISASQAGPQVQALLAQRSRMPPFLCPRHYQEAS (SEQ ID 
NO: 1 12), SQLNSRKRAQYTPIPDLCQSGQEGWTTAATQIGR (SEQ ID NO: 1 13), 
and/or KFHFPPPLPDQLTPDPQVLGHCPSLP (SEQ ID NO: 1 14), Polynucleotides 
encoding these polypeptides are also provided. 

This gene is expressed primarily in activated neutrophils. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., immune, cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
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individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 62 as residues: Gln-21 to 
Cys-31, Gly-39 to Lys-44, Pro-58 to Gly-67. Polynucleotides encoding said 
polypeptides are also provided. 

The tissue distribution of this gene in neutrophils indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for treatment, 
prophlaxis and detection of diseases of the immune system. Representative uses are 
described in the "Immune Activity" and "Infectious Disease" sections below, in 
Example 11,13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. Involvement in the regulation of cytokine production, antigen 
presentation, or other processes indicates a usefulness in the treatment of cancer (e.g., 
by boosting immune responses). Additionally, polynucleotides and polypeptides 
corresponding to this gene are useful as a growth factor for the differentiation or 
proliferation of neutrophils for the treatment of neutropenia following chemotherapy; 
in the treatment of immune dysfunction or anti-inflamatory by inhibiting infiltration 
of neutrophils to the site of injury or distress and during microbial infection; and in 
the treatment of neutrophilia. Furthermore, expression of this gene product in 
neutrophils also strongly indicates a role for this protein in immune function and 
immune surveillance. Therefore it may be also used as an agent for immunological 
disorders including arthritis, asthma, immunodeficiency diseases such as AIDS, 
leukemia, rheumatoid arthritis, granulomatous disease, inflammatory bowel disease, 
sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as T-ccll 
mediated cytotoxicity; immune reactions to transplanted organs and tissues, such as 
host-versus-graft and graft- versus-host diseases, or autoimmunity disorders, such as 
autoimmune infertility, lense tissue injury, demyelination, systemic lupus 
erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
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commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. Furthermore, the protein may also be used to determine biological activity, 
raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify 
agents that modulate their interactions, in addition to its use as a nutritional 
supplement.Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 19 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
1 5 formula of a-b, where a is any integer between 1 to 662 of SEQ ID NO: 19, b is an 
integer of 15 to 676, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 19, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 10 
20 Preferred polypeptides of the invention comprise the following amino acid 

sequence: VA1GPV (SEQ ID NO: 1 15), Polynucleotides encoding these polypeptides 
are also provided. 

This gene is expressed primarily in colon and ovarian cancer, and to a lesser 
extent in activated neutrophils. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and immune disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the immune system, digestive tract and 
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female reproductive systems, expression of this gene at significantly higher or lower 
levels may be routinely detected in certain tissues or cell types (e.g., immune, 
digestive, reproductive, cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 63 as residues: Pro-33 to Ser- 
47, Pro-60 to Gln-72, Gly-83 to Ala-89. Polynucleotides encoding said polypeptides 
are also provided. 

The tissue distribution of this gene in the ovary, colon, and activated 
neutrophils indicates that polynucleotides and polypeptides corresponding to this gene 
are useful for treatment/diagnosis of female infertility, endocrine disorders, ovarian 
failure, amenorrhea, ovarian cancer, colon cancer, and gastrointestinal disorders. 

The tissue distribution in colon and colon cancer indicates that 
polynucleotides and polypeptides corresponding to this gene is useful for diagnosis, 
treatment and/or detection of tumors, especially of the intestine, such as, carcinoid 
tumors, lymphomas, cancer of the colon and cancer of the rectum, as well as cancers 
in other tissues where expression has been indicated. Additionally, expression in the 
colon tissue indicates the gene or its products is useful for the diagnosis, treatment 
and/or prevention of disorders of the colon, including inflammatory disorders such as, 
diverticular colon disease (DCD), inflammatory colonic disease, Crohn's disease 
(CD), non-inflammatory bowel disease (non-IBD) colonic inflammation; ulcerative 
disorders such as, ulcerative colitis (UC), amebic colitis, eosinophilic colitis; 
noncancerous tumors, such as, polyps in the colon, adenomas, leiomyomas, lipomas, 
and angiomas. 

The tissue distribution in ovarian cancer tissue, indicates that polynucleotides 
and polypeptides corresponding to this gene is useful for the treatment and diagnosis 
of tumors, especially ovarian cancer, as well as cancers of other tissues where 
expression has been indicated. The expression in ovarian cancer tissue indicates the 
gene or its products is useful to treat and/or diagnose disorders of the ovary, including 
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inflammatory disorders, such as oophoritis (e.g., caused by viral or bacterial 
infection), ovarian cysts, amenorrhea, infertility, hirsutism, and ovarian cancer 
(including, but not limited to, primary and secondary cancerous growth). 

The translation product of this gene would also be useful in the detection, 
prevention and/or treatment of cancers of other tissues where expression has been 
observed, and in addition, in the detection, prevention and/or treatment of immune 
disorders. It has uses including as a growth factor for the differentiation or 
proliferation of neutrophils, for the treatment of neutropenia following chemotherapy 
or in the treatment of immune dysfunction or anti-inflamatory by inhibiting 
infiltration of neutrophils to the site of injury or distress and during microbial 
infection, or in the treatment of neutrophilia. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:20 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1058 of SEQ ID NO:20, b is an 
integer of 15 to 1072, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:20, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 11 

Preferred polypeptides of the invention comprise the following amino acid 

sequence: NPPGLQGISATRDYSEDEIYRFNSPLDKTNSLIWTTRTTRTTKDSA 
(SEQ ID NO: 116), 
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FHIMSHESPGIEWLCLENAPCYDNVPQGIFAPEFFFKVLVSNRGVD (SEQ ID 
NO: 1 17), and/or TST YCN YQLTFLLHIHGLPLS PKR ALFII (SEQ ID NO: 1 1 8). 
Polynucleotides encoding these polypeptides are also provided. 
This gene is expressed primarily in testes. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of the endocrine system, or male reproductive system, 
including but not limited to, male hypogonadism or infertility. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the reproductive and endocrine 
systems, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., reproductive, endocrine, 
cancerous and wounded tissues) or bodily fluids (e.g., semen, lymph, serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 64 as residues: Arg-71 to Ala-82. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in testes tissue indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis, prevention, and/or 
treatment of disorders of the male reproductive system. Furthermore, the tissue 
distribution indicates that polynucleotides and polypeptides corresponding to this 
gene are useful for the treatment, prevention and diagnosis of conditions concerning 
proper testicular function (e.g., endocrine function, sperm maturation), as well as 
cancer. Therefore, this gene product is useful in the treatment and diagnosis of male 
infertility and/or impotence. This gene product would also be useful in assays 
designed to identify binding agents, as such agents (antagonists) which is useful as 
male contraceptive agents. 
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Similarly, the protein is believed to be useful in the treatment and/or diagnosis 
of testicular cancer. The testes are a site of active gene expression of transcripts that 
may be expressed, particularly at low levels, in other tissues of the body. Therefore, 
this gene product may be expressed in other specific tissues or organs where it may 
play related functional roles in other processes, such as hematopoiesis, inflammation, 
bone formation, and kidney function, to name a few possible target indications. 
Furthermore, the protein may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a 
tissue-specific marker and/or immunotherapy target for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:21 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 799 of SEQ ID NO:2 1 , b is an 
integer of 15 to 813, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:2 1 , and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: YGFLKNGSVSTSENQNLTNSAPRRCIALAFLSPST (SEQ ID NO: 1 19), 
Polynucleotides encoding these polypeptides are also provided. 
This gene is expressed primarily in activated neutrophils. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune disorders. Similarly, polypeptides and antibodies directed to 
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these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
5 types (e.g., immune, cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
scrum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
1 0 comprise immunogenic epitopes shown in SEQ ID NO: 65 as residues: Glu-3 1 to 
Lys-38. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution of this gene in neutrophils indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for treatment, 
prophlaxis and detection of diseases of the immune system.Representative uses are 
1 5 described in the "Immune Activity" and "Infectious Disease" sections below, in 
Example 11, 13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. Involvement in the regulation of cytokine production, antigen 
20 presentation, or other processes suggesting a usefulness in the treatment of cancer 
(e.g., by boosting immune responses). Additionally, polynucleotides and polypeptides 
corresponding to this gene are useful as a growth factor for the differentiation or 
proliferation of neutrophils for the treatment of neutropenia following chemotherapy; 
or in the treatment of immune dysfunction or anti-inflamatory by inhibiting 
25 infiltration of neutrophils to the site of injury or distress and during microbial 
infection; or in the treatment of neutrophilia. Furthermore, expression of this gene 
product in neutrophils also strongly indicates a role for this protein in immune 
function and immune surveillance. Therefore it may be also used as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, inflammatory bowel 
disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as 
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T-cell mediated cytotoxicity; immune reactions to transplanted organs and tissues, 
such as host-versus-graft and graft-versus-host diseases, or autoimmunity disorders, 
such as autoimmune infertility, lense tissue injury, demyelination, systemic lupus 
erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, scleroderma and tissues. 

Moreover, the protein may represent a secreted factor that influences the 
differentiation or behavior of other blood cells, or that recruits hematopoietic cells to 
sites of injury. In addition, this gene product may have commercial utility in the 
expansion of stem cells and committed progenitors of various blood lineages, and in 
the differentiation and/or proliferation of various cell types. Furthermore, the protein 
may also be used to determine biological activity, raise antibodies, as tissue markers, 
to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
1 5 immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:22 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1090 of SEQ ID NO:22, b is an 
integer of 15 to 1 104, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:22, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 13 

The translation product of this gene shares sequence homology with 
phosphatidylethanolamine binding protein (Genbank Accession No. gil2291 199), 
which is thought to be important in transduction of extracellular signals from the 
membrane to the cytoplasm, and also as the precursor of a brain neuropeptide. 
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Preferred polypeptides of the invention comprise the following amino acid 
sequence: 

HIPVTSLLSVVCPPGPALAHVRFCGCCLDRQLCRAASLRIPLPACLCQGLSRAF 

GSEWAPLSPRLPATAGLSLVGLTASFSPCQAAQAPEVTYEAEEGSLWTLLLTS 

LDGHLLEPDAEYLHWLLTNIPGNRVAEGQVTCPYLPPFPARGSGIHRLAFLLF 

KQDQPIDFSEDARPSPCYQLAQRTFRTFDFYKKHQETMTPAGLSFFQCRWDD 

SVTYIFHQLLDMREPVFEFVRPPPYHPKQKRFPHRQPLRYLDRYRDSHEPTYG 
IY(SEQIDNO: 120), 

HIPVTSLLSVVCPPGPALAHVRFCGCCLDRQLCRAASLRIPLPACLC (SEQ ID 
NO: 121), QGLSRAFGSEWAPLSPRLPATAGLSLVGLTASFSPCQAAQAPEVT 
(SEQ ID NO: 122), 

YEAEEGSLWTLLLTSLDGHLLEPDAEYLHWLLTNIPGNRVAEGQVTC (SEQ 
ID NO: 123), 

PYLPPFPARGSGIHRLAFLLFKQDQPIDFSEDARPSPCYQLAQRTFR (SEQ ID 
NO: 124), 

TFDFYKKHQETMTPAGLSFFQCRWDDSVTYIFHQLLDMREPVFEFV (SEQ ID 
NO: 125), and/or RPPPYHPKQKRFPHRQPLRYLDRYRDSHEPTYGIY (SEQ ID 
NO: 126). Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in soares adult brain (N2b4HB55Y and 
N2b5HB55Y), soares placenta (Nb2HP) and soares fetal heart (NbHH 1 9W), germinal 
B cells (NCI_CGAP_GCB1), and kidney cells (NCI_CGAP_Kid3, and 
NCI_CGAP_Kid5). 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, nervous system disorders, as well as cancer and other proliferative 
diseases. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the nervous system, expression of this gene at significantly higher or 
lower levels may be routinely detected in certain tissues or cell types (e.g., neural 
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system, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, 
urine, synovial fluid or cerebrospinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder.Preferred polypeptides of the present invention comprise 
immunogenic epitopes shown in SEQ ID NO: 66 as residues: Lys-5 to Gly-15, Glu- 
188 to Pro- 194, Asp-207 to Met-216, Cys-226 to Ser-23 1 , Thr-256 to Thr-264. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution (in fetal brain, other fetal tissues, and transformed 
tissues) and homology to phosphatidylethanolamine binding protein indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of cancer and other proliferative disorders, as well as 
neurodegenerative disorders. 

The tissue distribution in brain tissue indicates polynucleotides and 
polypeptides corresponding to this gene are useful for the detection, treatment, and/or 
prevention of neurodegenerative disease states, behavioral disorders, or inflammatory 
conditions. Representative uses are described in the "Regeneration" and 
"Hyperproliferative Disorders" sections below, in Example 1 1, 15, and 18, and 
elsewhere herein. Briefly, the uses include, but are not limited to the detection, 
treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. Potentially, this gene product is involved in synapse 
formation, neurotransmission, learning, cognition, homeostasis, or neuronal 
differentiation or survival. In addition, the gene or gene product may also play a role 
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in the treatment and/or detection of developmental disorders associated with the 
developing embryo, or sexually-linked disorders. 

Furthermore, expression within embryonic tissue and other cellular sources 
marked by proliferating cells indicates that this protein may play a role in the 
regulation of cellular division. Similarly, embryonic development also involves 
decisions involving cell differentiation and/or apoptosis in pattern formation. Thus 
this protein may also be involved in apoptosis or tissue differentiation and could again 
be useful in cancer therapy. Protein, as well as, antibodies directed against the protein 
may show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:23 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 1 86 of SEQ ID NO:23, b is an 
integer of 15 to 1200, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:23, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: EYSQRAPDRELEGCRKYRSLLFCQTSLAARQEKL (SEQ ID NO: 127), 
Polynucleotides encoding these polypeptides are also provided. 
This gene is expressed primarily in keratinocytes 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, skin disorders, cancer and other proliferative disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
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immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of keratinocytes, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., skin, cancerous and wounded tissues) or 
5 bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

The tissue distribution in keratinocytes indicates that polynucleotides and 
10 polypeptides corresponding to this gene are useful for the treatment, diagnosis, and/or 
prevention of various skin disorders. Representative uses are described in the 
"Biological Activity", "Hyperproliferative Disorders", "Infectious Disease", and 
"Regeneration" sections below, in Example 1 1, 19, and 20, and elsewhere herein. 
Briefly, the protein is useful in detecting, treating, and/or preventing congenital 
15 disorders (i.e. nevi, moles, freckles, Mongolian spots, hemangiomas, port-wine 
syndrome), integumentary tumors (i.e. keratoses, Bowen's disease, basal cell 
carcinoma, squamous cell carcinoma, malignant melanoma, Paget's disease, mycosis 
fungoidcs, and Kaposi's sarcoma), injuries and inflammation of the skin (i.c.wounds, 
rashes, prickly heat disorder, psoriasis, dermatitis), atherosclerosis, uticaria, eczema, 
20 photosensitivity, autoimmune disorders (i.e. lupus erythematosus, vitiligo, 

dermatomyositis, morphea, scleroderma, pemphigoid, and pemphigus), keloids, striae, 
erythema, petechiae, purpura, and xanthelasma. In addition, such disorders may 
increase an individuals susceptibility to viral and bacterial infections of the skin (i.e., 
cold sores, warts, chickenpox, molluscum contagiosum, herpes zoster, boils, cellulitis, 
25 erysipelas, impetigo, tinea, althlete's foot, and ringworm). 

Moreover, the protein product of this gene may also be useful for the 
treatment or diagnosis of various connective tissue disorders (i.e„ arthritis, trauma, 
tendonitis, chrondomalacia and inflammation, etc.), autoimmune disorders (i.e., 
rheumatoid arthritis, lupus, scleroderma, dermatomyositis, etc.), dwarfism, spinal 
30 deformation, joint abnormalities, amd chondrodysplasias (i.e. spondyloepiphyseal 
dysplasia congenita, familial osteoarthritis, Atelosteogenesis type II, metaphyseal 
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chondrodysplasia type Schmid). Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 
its use as a nutritional supplement. Protein, as well as, antibodies directed against the 
5 protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:24 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1369 of SEQ ID NO:24, b is an 

1 5 integer of 1 5 to 1 383, where both a and b correspond lo the positions of nucleotide 
residues shown in SEQ ID NO:24, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 15 

The translation product of this gene shares sequence homology with glucose- 
20 6-phosphatase (See, e.g., Genbank Accession Nos. gblAAA 19966. II, 

gblAAA16222.ll, and gblAAC52122.1l; all references available through these 
accessions are hereby incorporated herein by reference), a gene wherein mutations 
have been correlated with glycogen storage diseases, including von Gierke disease. 
Preferred polypeptides of the invention comprise the following amino acid 
25 sequence: 

IKICMXTGAALWPIMTALSSQVATRARSRWVRVMPSLAYCTFLLAV (SEQ ID 
NO: 128), and/or 

GLSRIFILAHFPHQVLAGLITGAVLGWLMTPRVPMERELSFYGLTALAL (SEQ 
ID NO: 129). Polynucleotides encoding these polypeptides are also provided. 
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The gene encoding the disclosed cDNA is thought to reside on chromosome 
17. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 17. 

This gene is expressed primarily in a variety of different cancers, including 
ovary tumor, cheek carcinoma, and breast cancer. It is also detected in normal tissues, 
most notably brain and placenta. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer; malignant tumors; neurological disorders; reproductive 
disorders. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the reproductive system or central nervous system, expression of this 
gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., reproductive, central nervous system, cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid 
and spinal fluid) or another tissue or cell sample taken from an individual having such 
a disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in cancerous tissues and the homology to glucose-6- 
phosphatase indicates that polynucleotides and polypeptides corresponding to this 
gene are useful for the diagnosis, detection, prevention and/or treatment of cancer. 
Expression of this gene in a variety of cancers and primary tumors indicates that it 
may be involved in the development or progression of the cancer. Potentially, 
mutations in this gene that affect phosphatase activity end up resulting in cellular 
transformation, due to uncontrolled kinase activity, or overexpression of this gene 
results in blockage of normal phosphorylation events. In addition, expression of this 
gene product in normal tissues, such as brain and placenta suggest that it may play 
normal roles in neurological and reproductive function. 
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Homology of this gene to gIucose-6-phosphatase indicates that 
polynucleotides and polypeptides corresponding to this gene may be useful in other 
glycogen storage disorders, similar to von Gierke disease, or glucose homeostasis 
disorders. Furthermore, the protein may also be used to determine biological activity, 
5 to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
Many polynucleotide sequences, such as EST sequences, are publicly 
10 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
1 5 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 139 of SEQ ID NO:25, b is an 
integer of 15 to 1 153, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:25, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

The translation product of this gene shares sequence homology with several 
Na-Ca+K exchangers (See, e.g., Genbank Accession No. gblAAB88884. 1 1 
(AF025664) and gblAAC 19405. II (AF021923), all references available through this 
accession are hereby incorporated by reference herein). 

The polypeptide of this gene has been determined to have transmembrane 
domains at about amino acid positions 31 - 47, 105 - 121, and 136 - 152 of the amino 
acid sequence referenced in Table 1 for this gene. 

Contact of MVEC cells with supernatant expressing the product of this gene 
has been shown to increase the expression of a soluble adhesion molecule, 
specifically, ICAM-1. Thus it is likely that the product of this gene is involved in the 
activation of MVEC, in addition to other cell-lines or tissue cell types. Thus, 
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polynucleotides and polypeptides related to this gene have uses which include, but are 
not limited to, activating vascular endothelial cells, such as during an inflammatory 
response. 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: 

RIWNDLSYSSNKHLLNCLATSRVTLWSSVILQEARGDKVKWVFTWPLIFLLC 
VTIPNCS KPR WEKFF (SEQ ID NO: 130), and/or 

RIWNDLSYSSNKHLLNCLATSRVTLWSSVILQEARGDKVKWVFTWPLIFLLC 
VTIPNCS KPRWEKITMVTHTATLWIAVFSYIMVWLVTHGYTLGIPDVIMGITF 
LAAGQVSRLHGQPNCGETRPWGHGSLQHHRSNVFDILVGLGVPWGLQTMV 
VNYGSTVKINSRGLVYSVVLLLGSVALTVLGIHLNKWRLDRKLGVYVLVLY 
AIFLCFSIMIEFNVFTFVNLPMCREDD (SEQ ID NO: 131). Polynucleotides 
encoding these polypeptides are also provided. 

This gene is expressed primarily in pituitary, and to a lesser extent in kidney 
cortex and bone marrow. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neurological disorders, such as Alzheimer's and schizophrenia: acute 
renal failure; hematopoietic disorders; immune dysfunction; neutropenia. 

Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
dssue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the endocrine and hematopoietic systems, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., immune, endocrine, renal, cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder.Preferred polypeptides of the present 
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invention comprise immunogenic epitopes shown in SEQ ID NO: 69 as residues: Pro- 
53 to Trp-61. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in pituitary tissue, renal and bone marrow tissues, 
homology to Na/K exchangers, and the biological activation of vascular endothelial 
cells indicates that polynucleotides and polypeptides corresponding to this gene are 
useful for the diagnosis, detection, prevention and/or treatment of various disorders, 
including neurological disorders, acute renal failure, and hematopoietic disorders. 
Elevated expression of this gene product in pituitary indicates that it may represent a 
novel endocrine hormone, able to effect either local cells such as neurons, or distant 
targets throughout the body. 

Expression of this gene product in kidney cortex indicates that it may play a 
role in normal kidney function. In addition, the ability of kidney to serve as a site for 
ectopic bone formation indicates that this gene product may also play a role in bone 
metabolism. 

Moreover, expression of this gene product in bone marrow indicates that it 
may play a role in hematopoiesis, and may influence the survival, proliferation, 
differentiation, or activation of all blood lineages, including stem cells. Further, the 
expression in hematopoietic cells and biological activity indicates that the protein 
product of this gene is useful in the detection, prevention, and treatment of immune 
disorders, including inflammation. Involvement in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the 
treatment of cancer (e.g., by boosting immune responses). 

Additionally, expression in cells of lymphoid origin, indicates the natural gene 
product is involved in immune functions. Therefore it may be also used as an agent 
for immunological disorders including arthritis, asthma, immunodeficiency diseases 
such as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
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lupus erythematous, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, scleroderma and tissues. 

Moreover, the protein may represent a secreted factor that influences the 
differentiation or behavior of other blood cells, or that recruits hematopoietic cells to 
5 sites of injury. In addition, this gene product may have commercial utility in the 
expansion of stem cells and committed progenitors of various blood lineages, and in 
the differentiation and/or proliferation of various cell types. Furthermore, the protein 
may also be used to determine biological activity, raise antibodies, as tissue markers, 
to isolate cognate ligands or receptors, to identify agents that modulate their 
10 interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
15 related to SEQ ID NO:26 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
20 formula of a-b, where a is any integer between 1 to 3294 of SEQ ID NO:26, b is an 
integer of 15 to 3308, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:26, and where b is greater than or equal to a + 14. 



25 



FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

Preferred polypeptides of the invention comprise the following amino acid 



sequence: 

AHFWLLVFMPLFFVSPVSVAACVWGFXHDRSLELEILCSVNILQHHALKLDR 

IIHWPWLVVFVPLWIL (SEQ ID NO: 132). Also preferred arc the polynucleotides 

encoding these polypeptides. 
30 A preferred polypeptide fragment of the invention comprises the following 

amino acid sequence: 
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MSFLCLVVLYYIVWSLLFLRSLDVVAEQRRTHVTMAISWITIVVPLLTFEVLL 
VHRLDGHNTFSYVSIFVPLWLSLLTLMATTFRRKGGNHWWFGIRRDFCQFLL 
EIFPFLREYGNISYDLHHEDSEDAEEXSVPEAPKIAPIFGKKARVVITQSPGKYV 
PPPPKLNIDMPD (SEQ ID NO: 133). Polynucleotides encoding these polypeptides 
5 are also provided. 

The polypeptide of this gene has been determined to have transmembrane 
domains at about amino acid positions 30-46, 59-75, 87-103, 132-148, and 161-177 of 
the^amino acid sequence referenced in Table 1 for this gene. Based upon these 
characteristics, it is believed that the protein product of this gene shares structural 
10 features to type III membrane proteins. 

This gene is expressed primarily in colon carcinoma, cardiomyopathy, and 
testes, and to a lesser extent in endothelial cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differentia] identification of the tissue(s) or cell type(s) present in a 
15 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, colon cancer; cardiomyopathy; vascular disease; cardiovascular 
disorders; inflammatory bowel disease; and disorders of the endocrine system. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
20 type(s). For a number of disorders of the above tissues or cells, particularly of the 
cardiovascular system and digestive system, expression of this gene at significantly 
higher or lower levels may be routinely detected in certain tissues or cell types (e.g., 
colon, vascular, cancerous, and wounded tissues) or bodily fluids (e.g., lymph, semen, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
25 taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in colon cancer tissue and cardiomyopathy tissue 
indicates that polynucleotides and polypeptides corresponding to this gene are useful 
30 for the detection, diagnosis, prevention, and/or treatment of colon cancer and vascular 
disorders, such as, cardiomyopathy. Elevated levels of expression of this gene product 
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in these pathological conditions indicates that it may play either a beneficial or 
deletorious role in the progression of these disorders. Similarly, elevated expression 
of this gene product in endothelial cells indicates that it may participate in endothelial 
cell functions, such as angiogenesis, inflammation, or metastasis. 

Alternatively, it may simply represent a growth factor that is produced by 
endothelial cells and released into the circulation to affect cells at distant sites, such as 
hematopoietic cells, cardiomyocytes, etc. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2098 of SEQ ID NO:27, b is an 
integer of 15 to 21 12, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:27, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 18 

The translation product of this gene shares sequence homology with 
neuropathy target esterase (NTE)(Genbank Accession No. AJ004832; all references 
available through this accession are hereby incorporated by reference herein.), which 
may be involved in human neurodegenerative disease. It is also homologous to a 
homolog of NTE, the swiss cheese protein from Drosophila (Genbank Accession No. 
Z971 87; all references available through this accession are hereby incorporated by 
reference herein.), which has been implicated in glial wrapping and 
neurodegeneration during development. When mutated, the swiss cheese protein leads 
to widespread cell death in Drosophila brain (See, e.g., Kretzschmar et al. J. Neurosci. 
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17:7425-7432 (1997)).These proteins may comprise a novel family of potential serine 
hydrolases. 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: LFFLFLAMEEEKDDSPQADFCLGTALHSWGLWXTEEGXPST (SEQ 
ID NO: 134). Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in germinal center B cells, as well as retina 
and primary dendritic cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune dysfunction; neurodegenerative disorders; schizophrenia; 
Alzheimer's; ALS; hematopoietic disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the brain, central nervous system, or immune 
system, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., brain, immune, central nervous 
system, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, 
urine, synovial fluid or cerebrospinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.et, the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. Preferred polypeptides of the present invention comprise 
immunogenic epitopes shown in SEQ ID NO: 71 as residues: Arg-26 to Lys-46, Ala- 
70 to Lys-81, Phe-92 to Gly-98. Polynucleotides encoding said polypeptides are also 
provided. 

The tissue distribution in immune and neural tissues and the homology to 
neuropathy target esterase (NTE) indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis, detection, prevention and/or 
treatment of neurodegenerative disorders. Genetic alterations in NTE and in the 
related swiss cheese protein from Drosophila have been implicated with 
neurodegeneration. As these proteins comprise a novel family of potential serine 
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hydrolases, the translation product of this gene is expected to share at least some 
biological activities with this family of proteins. Expression in hematopoietic cells & 
tissues (e.g., germinal center B cells; primary dendritic cells) indicates that the protein 
product of this gene may play roles in the survival, proliferation, differentiation, 
5 and/or activation of all blood lineages, and may serve critical roles in immune 
function or inflammation. 

The tissue distribution further indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the treatment and diagnosis of hematopoietic 
related disorders such as anemia, pancytopenia, leukopenia, thrombocytopenia or 

10 leukemia since stromal cells are important in the production of cells of hematopoietic 
lineages. Representative uses are described in the "Immune Activity" and "Infectious 
Disease" sections below, in Example 1 1, 13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the uses include bone marrow cell ex-vivo culture, bone marrow 
transplantation, bone marrow reconstitution, radiotherapy or chemotherapy of 

15 neoplasia. 

The gene product may also be involved in lymphopoiesis, therefore, it can be 
used in immune disorders such as infection, inflammation, allergy, immunodeficiency 
etc. In addition, this gene product may have commercial utility in the expansion of 
stem cells and committed progenitors of various blood lineages, and in the 
differentiation and/or proliferation of various cell types. Furthermore, the protein may 
also be used to determine biological activity, to raise antibodies, as tissue markers, to 
isolate cognate ligands or receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
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more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 243 of SEQ ID NO:28, b is ar 
integer of 15 to 1257, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:28, and where b is greater than or equal to a + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 19 

This gene is expressed primarily in pharynx carcinoma, pancreas islet cell 
tumor, pooled germ cell tumors (NCI CGAP GC4 library), and keratinocytes. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, skin disorders, endocrine system disorders, cancer and other 
proliferative disorders. Similarly, polypeptides and antibodies directed to these 
polypeptides arc useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the pharynx, pancreas, germ cells and keratinocytes, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., skin, endocrine, cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. Preferred 
polypeptides of the present invention comprise immunogenic epitopes shown in SEQ 
ID NO: 72 as residues: AIa-37 to Tyr-45, Ser-61 to Cys-66, Gly-98 to Ser-105, Ser- 
1 10 to Pro-1 19. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in pancreas tumor tissue and keratinocytes indicates 
that polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis, detection, prevention, and treatment of various endocrine disorders and 
cancers. Representative uses are described in the "Biological Activity", 
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"Hyperproliferative Disorders", and "Binding Activity" sections below, in Example 
1 1, 17, 18, 19, 20 and 27, and elsewhere herein. Briefly, the protein can be used for 
the detection, treatment, and/or prevention of Addison's disease, Cushing's 
Syndrome, and disorders and/or cancers of the pancreas (e.g., diabetes mellitus), 
adrenal cortex, ovaries, pituitary (e.g., hyper-, hypopituitarism), thyroid (e.g., hyper-, 
hypothyroidism), parathyroid (e.g. hyper-hypoparathyroidism), hypothalamus, and 
testes. 

The tissue distribution in keratinocytes indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment, diagnosis, and/or 
prevention of various skin disorders including congenital disorders (i.e., nevi, moles, 
freckles, Mongolian spots, hemangiomas, port-wine syndrome), integumentary 
tumors (i.e., keratoses, Bowen's disease, basal cell carcinoma, squamous cell 
carcinoma, malignant melanoma, Paget's disease, mycosis fungoides, and Kaposi's 
sarcoma), injuries and inflammation of the skin (i.e., wounds, rashes, prickly heat 
disorder, psoriasis, dermatitis), atherosclerosis, uticaria, eczema, photosensitivity, 
autoimmune disorders (i.e., lupus erythematosus, vitiligo, dermatomyositis, morphea, 
scleroderma, pemphigoid, and pemphigus), keloids, striae, erythema, petechiae, 
purpura, and xanthelasma. Moreover, such disorders may increase an individuals 
susceptibility to viral and bacterial infections of the skin (i.e., cold sores, warts, 
chickenpox, molluscum contagiosum, herpes zoster, boils, cellulitis, erysipelas, 
impetigo, tinea, althlcte's foot, and ringworm). Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:29 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
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cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 775 of SEQ ID NO:29, b is an 
integer of 15 to 789, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:29, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 20 

This gene is expressed primarily in normal colon tissue. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, gastrointestinal disorders, including diseases of the colon. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the digestive tract, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., gastrointestinal, colon, cancerous and 
wounded tissues) or bodily fluids (e.g., bile, lymph, serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 
Preferred polypeptides of the present invention comprise immunogenic epitopes 
shown in SEQ ID NO: 73 as residues: Thr-45 to Pro-56, Ser-66 to Lys-74. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in colon tissue indicates that polynucleotides and 
polypeptides corresponding to this gene is useful for diagnosis, treatment and/or 
detection of tumors, especially of the intestine, such as, carcinoid tumors, lymphomas, 
cancer of the colon and cancer of the rectum, as well as cancers in other tissues where 
expression has been indicated. Expression in the colon tissue indicates the gene or its 
products is useful for the diagnosis, treatment and/or prevention of disorders of the 
colon, including inflammatory disorders such as, diverticular colon disease (DCD), 
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inflammatory colonic disease, Crohn's disease (CD), non-inflammatory bowel disease 
(non-IBD) colonic inflammation; ulcerative disorders such as, ulcerative colitis (UC), 
amebic colitis, eosinophilic colitis; noncancerous tumors, such as, polyps in the colon, 
adenomas, leiomyomas, lipomas, and angiomas. Furthermore, the protein may also be 
5 used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 
10 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
1 5 cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 104 of SEQ ID NO:30, b is an 
integer of 15 to 1 1 18, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:30, and where b is greater than or equal to a + 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

The translation product of this gene shares sequence homology with 
phospholipase inhibitor, which is thought to be important in regulating inflammatory 
stimuli and maintaining cell homeostasis (GeneSeq Accession No. W26579; all 
25 references available through this accession are hereby incorporated by reference 
herein.). 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: HPGPRHRA (SEQ ID NO: 135). Polynucleotides encoding these 
polypeptides are also provided. 
30 This gene is expressed primarily in testes. 
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Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of the male reproductive system, including, but not limited 
5 to, male hypogonadism or infertility. Similarly, polypeptides and antibodies directed 
to these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the reproductive and endocrine systems, expression of 
this gene at significantly higher or lower levels may be routinely detected in certain 
10 tissues or cell types (e.g., reproductive, endocrine, cancerous and wounded tissues) or 
bodily fluids (e.g., semen, lymph, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. Preferred 
1 5 polypeptides of the present invention comprise immunogenic epitopes shown in SEQ 
ID NO: 74 as residues: Ser-83 to Tyr-88, Ala-129 to Scr-134, Ser-227 to Ala-233. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in testes tissue and the homology to phospholipase 
inhibitors indicates that polynucleotides and polypeptides corresponding to this gene 
20 are useful for controlling testicular inflammation. Furthermore, given the distribution 
in testes tissue, the protein product of this gene would also be useful for the 
treatment, prevention, and diagnosis of conditions concerning proper testicular 
function (e.g., endocrine function, sperm maturation), as well as cancer. Therefore, 
this gene product is useful in the treatment, detection, and prevention of male 
25 infertility and/or impotence. This gene product is also useful in assays designed to 
identify binding agents, as such agents (antagonists) arc useful as male contraceptive 
agents. Similarly, the protein is believed to be useful in the treatment and/or diagnosis 
of testicular cancer. The testes are also a site of active gene expression of transcripts 
that may be expressed, particularly at low levels, in other tissues of the body. 
30 Therefore, this gene product may be expressed in other specific tissues or organs 
where it may play related functional roles in other processes, such as hematopoiesis, 
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inflammation, bone formation, and kidney function, to name a few possible target 
indications. Furthermore, the protein may also be used to determine biological 
activity, to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, 
to identify agents that modulate their interactions, in addition to its use as a nutritional 
5 supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tissue-specific marker and/or immunotherapy target for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

1 0 related to SEQ ID NO:3 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 

15 formulaofa-b, where a is any integer between 1 to 1060 of SEQ IDNO:31, b is an 
integer of 15 to 1074, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:3l, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 22 

20 This gene is expressed primarily in ovarian cancer. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of the female reproductive system, including, but not limited 

25 to, ovarian cancer, hypogonadism and amenorrhoea. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the reproductive and endocrine 
systems, expression of this gene at significantly higher or lower levels may be 

30 routinely detected in certain tissues or cell types (e.g., reproductive, cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid 
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and spinal fluid) or another tissue or cell sample taken from an individual having such 
a disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in ovarian cancer tissue, indicates that polynucleotides 
and polypeptides corresponding to this gene is useful for the treatment and diagnosis 
of tumors, especially ovarian cancer, as well as cancers of other tissues where 
expression has been indicated. The expression in ovarian cancer tissue may indicate 
the gene or its products can be used to treat and/or diagnose disorders of the ovary, 
including inflammatory disorders, such as oophoritis (e.g., caused by viral or bacterial 
infection), ovarian cysts, amenorrhea, infertility, hirsutism, and ovarian cancer 
(including, but not limited to, primary and secondary cancerous growth). 
Furthermore, the protein may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:32 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 725 of SEQ ID NO:32, b is an 
integer of 15 to 739, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:32, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 23 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: LTNKNCIYLSCITWLAYPHIVTFRVCVFVCTCVPARVCSCAC (SEQ 
ID NO: 136), Polynucleotides encoding these polypeptides are also provided. 
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This gene is expressed primarily in activated neutrophils. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., immune, cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution of this gene in neutrophils indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for treatment, 
prophlaxis and detection of diseases of the immune system. Representative uses are 
described in the "Immune Activity" and "Infectious Disease" sections below, in 
Example 11,13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. Involvement in the regulation of cytokine production, antigen 
presentation, or other processes suggesting a usefulness in the treatment of cancer 
(e.g., by boosting immune responses). Additionally, the protein product of this gene is 
useful as a growth factor for the differentiation or proliferation of neutrophils for the 
treatment of neutropenia following chemotherapy; or in the treatment of immune 
dysfunction or anti-inflamatory by inhibiting infiltration of neutrophils to the site of 
injury or distress and during microbial infection; or in the treatment of neutrophilia. 
Furthermore, expression of this gene product in neutrophils also strongly indicates a 
role for this protein in immune function and immune surveillance. Therefore it may 
be also used as an agent for immunological disorders including arthritis, asthma, 
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immunodeficiency diseases such as AIDS, leukemia, rheumatoid arthritis, 
granulomatous disease, inflammatory bowel disease, sepsis, acne, neutropenia, 
neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated cytotoxicity; 
immune reactions to transplanted organs and tissues, such as host-versus-graft and 
5 graft-versus-host diseases, or autoimmunity disorders, such as autoimmune infertility, 
lense tissue injury-, demyelination, systemic lupus erythematous, drug induced 
hemolytic anemia, rheumatoid arthritis, Sjogren's disease, scleroderma and tissues. 
Moreover, the protein may represent a secreted factor that influences the 
differentiation or behavior of other blood cells, or that recruits hematopoietic cells to 
10 sites of injury. In addition, this gene product may have commercial utility in the 
expansion of stem cells and committed progenitors of various blood lineages, and in 
the differentiation and/or proliferation of various cell types. Furthermore, the protein 
may also be used to determine biological activity, raise antibodies, as tissue markers, 
to isolate cognate ligands or receptors, to identify agents that modulate their 
15 interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:33 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
25 formula of a-b, where a is any integer between 1 to 1 1 94 of SEQ ID NO:33, b is an 
integer of 15 to 1208, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:33, and where b is greater than or equal to a + 14. 



20 



FEATURES OF PROTEIN ENCODED BY GENE NO: 24 
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Preferred polypeptides of the invention comprise the following amino acid 
sequence: MGVQDGLISGMRGSRTL (SEQ ID NO: 137). Polynucleotides encoding 
these polypeptides are also provided. 

This gene is expressed primarily in ovarian cancer. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, ovarian cancer and female fertility disorders. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the female reproductive system, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., reproductive, cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. Preferred 
polypeptides of the present invention comprise immunogenic epitopes shown in SEQ 
ID NO: 77 as residues: Gly-35 to Ser-49. Polynucleotides encoding said polypeptides 
are also provided. 

The tissue distribution of this gene in the ovary and ovarian cancer tissue 
indicates that polynucleotides and polypeptides corresponding to this gene are useful 
for the treatment, prevention and/or diagnosis of female infertility, endocrine 
disorders, ovarian failure, amenorrhea, and ovarian cancer, as well as cancers of other 
tissues where expression has been observed. Moreover, the expression in ovarian 
cancer tissue indicates the gene or its products can be used to treat and/or diagnose 
disorders of the ovary, including inflammatory disorders, such as oophoritis (e.g., 
caused by viral or bacterial infection), ovarian cysts, amenorrhea, infertility, 
hirsutism, and ovarian cancer (including, but not limited to, primary and secondary 
cancerous growth). Furthermore, the protein may also be used to determine biological 
activity, to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, 
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to identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
Many polynucleotide sequences, such as EST sequences, are publicly 
5 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:34 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention ate one or 
10 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1026 of SEQ ID NO:34, b is an 
integer of 15 to 1040, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:34, and where b is greater than or equal to a + 14. 

1 5 FEATURES OF PROTEIN ENCODED BY GENE NO: 25 

This gene is expressed primarily in healing abdomen wound, breast, and fetal 

lung. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 

20 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, wounds, liver and lung diseases. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the hepatic, pulmonary and immune systems, 

25 expression of this gene at significantly higher or lower levels may be routinely 

detected in certain tissues or cell types (e.g., hepatic, immune, pulmonary, cancerous 
and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 

30 level in healthy tissue or bodily fluid from an individual not having the disorder. 
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The tissue distribution in healing abdomen wound tissues, fetal lung tissues, 
and breast tissue indicates that polynucleotides and polypeptides corresponding to this 
gene are useful for the diagnosis, prevention, and/or treatment of wound healing 
disorders, as well as liver and lung diseases. 

The tissue distribution in fetal lung tissue indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the detection, prevention, and 
treatment of disorders associated with developing lungs, particularly in premature 
infants where the lungs are the last tissues to develop. The tissue distribution in lung 
also indicates that polynucleotides and polypeptides corresponding to this gene are 
useful for the diagnosis, treatment, prevention and intervention of lung tumors, since 
the gene may be involved in the regulation of cell division, particularly since it is 
expressed in fetal tissue. 

Alternatively, the expression in the breast tissue may indicate its uses in breast 
neoplasia and breast cancers, such as fibroadenoma, pipillary carcinoma, ductal 
carcinoma, Paget's disease, medullary carcinoma, mucinous carcinoma, tubular 
carcinoma, secretory carcinoma and apocrine carcinoma, as well as juvenile 
hypertrophy and gynecomastia, mastitis and abscess, duct ectasia, fat necrosis and 
fibrocystic diseases. 

The tissue distribution in liver further indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the detection and treatment of 
liver disorders and cancers (e.g., hepatoblastoma, jaundice, hepatitis, liver metabolic 
diseases and conditions that are attributable to the differentiation of hepatocyte 
progenitor cells). In addition the expression in fetus would indicate a useful role for 
the protein product in developmental abnormalities, fetal deficiencies, pre-natal 
disorders and various would-healing models and/or tissue trauma. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:35 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically' 
5 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 878 of SEQ ID NO:35, b is an 
integer of 15 to 892, where both a and b correspond to the positions of nucleotide 
10 residues shown in SEQ ID NO:35, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 26 

This gene is expressed primarily in activated neutrophils. 

Therefore, polynucleotides and polypeptides of the invention are useful as 

15 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 

20 tissues or cells, particularly of the immune system, expression of this gene at 

significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., immune, cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 

25 expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 79 as residues: Ala-35 to 
Leu-43. Polynucleotides encoding said polypeptides are also provided. 
The tissue distribution of this gene in neutrophils indicates that 

30 polynucleotides and polypeptides corresponding to this gene are useful for treatment, 
prophlaxis and detection of diseases of the immune system. Representative uses are 



WO 00/43495 



68 



PCT/USOO/00903 



described in the "Immune Activity" and "Infectious Disease" sections below, in 
Example 1 1, 13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
5 blood stem cells. Involvement in the regulation of cytokine production, antigen 
presentation, or other processes suggesting a usefulness in the treatment of cancer 
(e.g., by boosting immune responses). Additionally, polynucleotides and polypeptides 
corresponding to this gene are useful as a growth factor for the differentiation or 
proliferation of neutrophils for the treatment of neutropenia following chemotherapy; 
10 and in the treatment of immune dysfunction or anti-inflamatory by inhibiting 
infiltration of neutrophils to the site of injury or distress and during microbial 
infection; and in the treatment of neutrophilia. Furthermore, expression of this gene 
product in neutrophils also strongly indicates a role for this protein in immune 
function and immune surveillance. Therefore it may be also used as an agent for 
15 immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, inflammatory bowel 
disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as 
T-cell mediated cytotoxicity; immune reactions to transplanted organs and tissues, 
such as host-versus-graft and graft-versus-host diseases, or autoimmunity disorders, 
20 such as autoimmune infertility, lense tissue injury, demyelination, systemic lupus 
erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, scleroderma and tissues. 

Moreover, the protein may represent a secreted factor that influences the 
differentiation or behavior of other blood cells, or that recruits hematopoietic cells to 
25 sites of injury. In addition, this gene product may have commercial utility in the 
expansion of stem cells and committed progenitors of various blood lineages, and in 
the differentiation and/or proliferation of various cell types. Furthermore, the protein 
may also be used to determine biological activity, raise antibodies, as tissue markers, 
to isolate cognate ligands or receptors, to identify agents that modulate their 
30 interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
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antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:36 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 788 of SEQ ID NO:36, b is an 
integer of 15 to 802, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:36, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 27 

This gene is expressed primarily in breast cancer, and to a lesser extent in 
normal colon. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, breast cancer; colon cancer; digestive disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the breast, colon, 
reproductive or digestive systems, expression of this gene at significantly higher or 
lower levels may be routinely detected in certain tissues or cell types (e.g., 
reproductive, digestive, cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
breast milk, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. Preferred polypeptides of the present invention 
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comprise immunogenic epitopes shown in SEQ ID NO: 80 as residues: Pro-21 to Gly- 
35. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in breast cancer tissue and normal colon tissue 
indicates that polynucleotides and polypeptides corresponding to this gene are useful 
for the diagnosis, detection, prevention, and/or treatment of breast or colon cancer. 
Elevated levels of expression in breast tissue indicates the gene or its products is 
useful for diagnosis, treatment and/or prevention of breast neoplasia and breast 
cancers, such as fibroadenoma, pipillary carcinoma, ductal carcinoma, Paget's 
disease, medullary carcinoma, mucinous carcinoma, tubular carcinoma, secretory 
carcinoma and apocrine carcinoma, as well as juvenile hypertrophy and 
gynecomastia, mastitis and abscess, duct ectasia, fat necrosis and fibrocystic diseases. 
Likewise, elevated levels of expression of this gene product in breast cancer samples 
indicates that it may correlate with disease progression. 

Similarly, expression of this gene product in normal colon, as compared with 
colon cancer also may provide a useful diagnostic, or may even represent a useful 
therapeutic avenue for the treatment of such cancers. 

The tissue distribution in colon and colon cancer indicates that 
polynucleotides and polypeptides corresponding to this gene is useful for diagnosis, 
treatment and/or detection of tumors, especially of the intestine, such as, carcinoid 
tumors, lymphomas, cancer of the colon and cancer of the rectum, as well as cancers 
in other tissues where expression has been indicated; disorders of the colon, including 
inflammatory disorders such as, diverticular colon disease (DCD), inflammatory 
colonic disease, Crohn's disease (CD), non-inflammatory bowel disease (non-IBD) 
colonic inflammation; ulcerative disorders such as, ulcerative colitis (UC), amebic 
colitis, eosinophilic colitis; noncancerous tumors, such as, polyps in the colon, 
adenomas, leiomyomas, lipomas, and angiomas. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:37 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 731 of SEQ ID NO:37, b is an 
integer of 15 to 745, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:37, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 28 

Contact of MVEC cells with supernatant expressing the product of this gene 
has been shown to increase the expression of a soluble adhesion molecule, 
specifically, ICAM-1. Thus, it is likely that the product of this gene is involved in 
activation of MVEC, in addition to other cell-lines or tissue cell types. Thus, 
polynucleotides and polypeptides related to this gene have uses which include, but are 
not limited to, activating vascular endothelial cells, such as during an inflammatory 
response. 

The translation product of this gene shares sequence homology with a 
oncogene induced murine ion channel protein, which is thought to be important in 
immunomodulation (See, e.g., Genbank Accession No. gil 1 87249 llgblAAB5 1040. II, 
all references available through this accession are hereby incorporated by reference 
herein). 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: HHGCRLRTPSSD (SEQ ID NO: 138). Polynucleotides encoding these 
polypeptides are also provided. 

The gene encoding the disclosed cDNA is thought to reside on chromosome 
19. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 19. 
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This gene is expressed primarily in immune cells such as activated T cells and 
macrophages. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
5 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 

10 significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., immune, cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 

15 individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 81 as residues: Thr-19 to Ala- 
33, Leu-54 to Asp-82, Pro-89 & Ala-97, Pro- 100 to Lys-125, Ser-127 to Phe-135, 
Gly-139 to Leu-144, Cys-148 to Arg-153. Polynucleotides encoding said 
polypeptides are also provided. 

20 The tissue distribution in T-cells and macrophage, as well as the homology to 

ion channel protein, and ability to stimulate an increased ICAM-1 expression in 
MVEC cells, indicates that polynucleotides and polypeptides corresponding to this 
gene are useful for the diagnosis, prevention and/or treatment of immune system 
disorders. Representative uses are described in the "Immune Activity" and "Infectious 

25 Disease" sections below, in Example 11,13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. Involvement in the regulation of cytokine 
production, antigen presentation, or other processes indicates a usefulness in the 

30 treatment of cancer (e.g., by boosting immune responses). Expression in cells of 

lymphoid origin, indicates the natural gene product is involved in immune functions. 
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Therefore it may be also used as an agent for immunological disorders including 
arthritis, asthma, immunodeficiency diseases such as AIDS, leukemia, rheumatoid 
arthritis, granulomatous disease, inflammatory bowel disease, sepsis, acne, 
neutropenia, neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated 
cytotoxicity; immune reactions to transplanted organs and tissues, such as host- 
versus-graft and graft-versus-host diseases, or autoimmunity disorders, such as 
autoimmune infertility, lense tissue injury, demyelination, systemic lupus 
erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, scleroderma and tissues. 

Moreover, the protein may represent a secreted factor that influences the 
differentiation or behavior of other blood cells, or that recruits hematopoietic cells to 
sites of injury. In addition, this gene product may have commercial utility in the 
expansion of stem cells and committed progenitors of various blood lineages, and in 
the differentiation and/or proliferation of various cell types. 

Expression of this gene product in T cells and macrophage also strongly 
indicates a role for this protein in immune function and immune surveillance. 
Furthermore, the protein may also be used to determine biological activity, raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:38 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 1 16 of SEQ ID NO:38, b is an 
integer of 15 to 1 130, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:38, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 29 

This gene is expressed primarily in human fetal bone tissue. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, skeletal disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the skeletal system, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., skeletal, cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 82 as residues: Pro-34 to Trp- 
41. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in fetal bone tissue indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis, prevention, 
and/or treatment of skeletal disorders, particularly those involving developing skeletal 
systems. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:39 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
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cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 824 of SEQ ID NO:39, b is an 
integer of 15 to 838, where both a and b correspond to the positions of nucleotide 
5 residues shown in SEQ ID NO:39, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 30 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
11. Accordingly, polynucleotides related to this invention are useful as a marker in 
1 0 linkage analysis for chromosome 1 1 . 

This gene is expressed primarily in testes, placental tissue, and to a lesser 
extent in retinal tissue. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
1 5 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of the reproductive system, placental and retinal disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
20 reproductive system, and ocular system, expression of this gene at significantly higher 
or lower levels may be routinely detected in certain tissues or cell types (e.g., 
placenta, retina, cancerous and wounded tissues) or bodily fluids (e.g., semen, lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
25 expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in placental and testicular tissues indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and/or treatment of disorders of the reproductive system, including, but not 
30 limited to placental disorders. Specific expression within the placenta indicates that 
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this gene product may play a role in the proper establishment and maintenance of 
placental function. 

Alternatively, this gene product may be produced by the placenta and then 
transported to the embryo, where it may play a crucial role in the development and/or 
survival of the developing embryo or fetus. Expression of this gene product in a 
vascular-rich tissue such as the placenta also indicates that this gene product may be 
produced more generally in endothelial cells or within the circulation. In such 
instances, it may play more generalized roles in vascular function, such as in 
angiogenesis. It may also be produced in the vasculature and have effects on other 
cells within the circulation, such as hematopoietic cells. It may serve to promote the 
proliferation, survival, activation, and/or differentiation of hematopoietic cells, as 
well as other cells throughout the body. 

Similarly, the tissue distribution in testicular tissue indicates that 
polynucleotides and polypeptides corresponding to this gene is useful for the 
treatment and diagnosis of conditions concerning proper testicular function (e.g. 
endocrine function, sperm maturation), as well as cancer. Therefore, this gene product 
is useful in the treatment of male infertility and/or impotence. This gene product is 
also useful in assays designed to identify binding agents, as such agents (antagonists) 
are useful as male contraceptive agents. 

Alternatively, the tissue distribution in retina indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the treatment and/or 
detection of eye disorders including blindness, color blindness, impaired vision, short 
and long sightedness, retinitis pigmentosa, retinitis proliferans, and retinoblastoma, 
retinochoroiditis, retinopathy and retinoschisis. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:40 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
5 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 798 of SEQ ID NO:40, b is an 
integer of 15 to 812, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:40, and where b is greater than or equal to a + 14. 

10 FEATURES OF PROTEIN ENCODED BY GENE NO: 31 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: FILKRDLFLILLEAKKSKVRGLILSQGLLAVSSMAQGRRTTEHAR 
(SEQ ID NO: 139), DRERQRPSPSSYQEPIPITAFIHSQGQNYNVLVIC (SEQ ID 
NO: 140). Polynucleotides encoding these polypeptides are also provided. 
This gene is expressed primarily in activated neutrophils. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., immune, cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution of this gene in neutrophils indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for treatment, 
prophlaxis and detection of diseases of the immune system. Representative uses are 



WO 00/43495 



PCT/USOO/00903 



78 



10 



15 



described in the "Immune Activity" and "Infectious Disease" sections below, in 
Example 11, 13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. Involvement in the regulation of cytokine production, antigen 
presentation, or other processes indicates a usefulness in the treatment of cancer (e.g., 
by boosting immune responses). In addition, the protein product encoded by this gene 
is useful as a growth factor for the differentiation or proliferation of neutrophils for 
the treatment of neutropenia following chemotherapy; and in the treatment of immune 
dysfunction or anti-inflamatory by inhibiting infiltration of neutrophils to the site of 
injury or distress and during microbial infection; and in the treatment of neutrophilia. 
Furthermore, expression of this gene product in neutrophils also strongly indicates a 
role for this protein in immune function and immune surveillance. Therefore it may 
be also used as an agent for immunological disorders including arthritis, asthma, 
immunodeficiency diseases such as AIDS, leukemia, rheumatoid arthritis, 
granulomatous disease, inflammatory bowel disease, sepsis, acne, neutropenia, 
neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated cytotoxicity; 
immune reactions to transplanted organs and tissues, such as host-versus-graft and 
graft-versus-host diseases, or autoimmunity disorders, such as autoimmune infertility, 
20 lense tissue injury, demyelination, systemic lupus erythematosis, drug induced 
hemolytic anemia, rheumatoid arthritis, Sjogren's disease, scleroderma and tissues. 
Moreover, the protein may represent a secreted factor that influences the 
differentiation or behavior of other blood cells, or that recruits hematopoietic cells to 
sites of injury. In addition, this gene product may have commercial utility in the 
expansion of stem cells and committed progenitors of various blood lineages, and in 
the differentiation and/or proliferation of various cell types. Furthermore, the protein 
may also be used to determine biological activity, raise antibodies, as tissue markers, 
to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:41 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 926 of SEQ ID NO:41 , b is an 
integer of 15 to 940, where both a and b correspond to the positions of nucleotide 
10 residues shown in SEQ ID NO:41, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 32 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: VSSVYHGLSY (SEQ ID NO: 141). Polynucleotides encoding these 
15 polypeptides are also provided. 

This gene is expressed primarily in ovarian cancer. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
20 not limited to, disorders of the female reproductive system, including, but not limited 
to, ovarian cancer, hypogonadism and amenorrhoea. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the reproductive and endocrine 
25 systems, expression of this gene at significantly higher or lower levels may be 

routinely detected in certain tissues or cell types (e.g., reproductive, cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid 
and spinal fluid) or another tissue or cell sample taken from an individual having such 
a disorder, relative to the standard gene expression level, i.e., the expression level in 
30 healthy tissue or bodily fluid from an individual not having the disorder. 
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The tissue distribution in ovarian cancer tissue, indicates that polynucleotides 
and polypeptides corresponding to this gene is useful for the treatment and diagnosis 
of tumors, especially ovarian cancer, as well as cancers of other tissues where 
expression has been indicated. The expression in ovarian cancer tissue may indicate 
5 the gene or its products can be used to treat and/or diagnose disorders of the ovary, 
including inflammatory disorders, such as oophoritis (e.g., caused by viral or bacterial 
infection), ovarian cysts, amenorrhea, infertility, hirsutism, and ovarian cancer 
(including, but not limited to, primary and secondary cancerous growth). 
Furthermore, the protein may also be used to determine biological activity, to raise 
10 antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
15 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:42 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1004 of SEQ ID NO:42, b is an 
integer of 15 to 1018, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:42, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 33 

t 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: 

MDSPSLRELQQPLLEGTECETPAQKPGRHELGSPLREIAFAESLRGLQFLSPPL 
PSVSAGLGEPRPPDVEDMSSSDSDSDWDGGSRLSPFLPHDHLGLAVFSMLCC 
FWPVGIAAFCLAQKTNKAWAKGDIQGAGAASRRAFLLGVLAVGLGVCTYA 
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AALVTLAAYLASR DPP (SEQ ID NO: 144), 

EDPSAPWYPRWTGSGQVSLRGFRKPRPVIVSGNPSWSFPKAMDSPSLRELQQ 
PLL (SEQ ID NO: 142), and/or 

EGTECETPAQKPGRHELGSPLREIAFAESLRGLQFLSPPLPSVSAGLGEPRPPD 
5 VED (SEQ ID NO: 143) Polynucleotides encoding these polypeptides are also 
provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
19. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 19. 
10 This gene is expressed primarily in soares ovary tumor NbHOT, soares 

NhHMPu.Sl, soares fetal heart, soares adult brain, soares pineal gland, and 
hemangiopericytoma. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
15 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune, circulatory, and reproductive disorders, as well as cancer and 
other proliferative disorders. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
20 tissues or cells, particularly of the immune system, heart, ovary and pineal gland, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., immune, circulatory, reproductive, 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 86 as residues: Ser-2 to Arg-15. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in ovarian tumors indicates that polynucleotides and 
polypeptides corresponding to this gene is useful for the treatment and diagnosis of 
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disorders of the female reproductive tract, including tumors, especially ovarian 
cancer, as well as cancers of other tissues where expression has been indicated. The 
expression in ovarian cancer tissue may indicate the gene or its products can be used 
to treat and/or diagnose disorders of the ovary, including inflammatory disorders, 
5 such as oophoritis (e.g., caused by viral or bacterial infection), ovarian cysts, 

amenorrhea, infertility, hirsutism, and ovarian cancer (including, but not limited to, 
primary and secondary cancerous growth). 

Furthermore, the tissue distribution in heart tissue indicates that the protein 
product of this gene is useful for the diagnosis and treatment of conditions and 
10 pathologies of the cardiovascular system, such as heart disease, restenosis, 

atherosclerosis, stoke, angina, thrombosis, and wound healing. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
15 antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:43 and may have been publicly available prior to conception of 
20 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 865 of SEQ ID NO:43, b is an 
25 integer of 1 5 to 879, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:43, and where b is greater than or equal to a + 14. 



WO 00/43495 



83 



PCT/US00/00903 



a < <*- 
J < ° o 


ro 


in 


CO 

m 

<N 


ro 


• 00 


First 
AA of 
Secreted 
Portion 




00 
CO 


CO 


CO 


On 


% < u~ W) fi- 

J < ° s £ 


ro 


r- 

CO 


o 

CO 


o 

CO 


00 


i 1 < •a -2P 8* 












< w 9 2 ^ 

co JZ 


in 


in 
in 


VO 

m 


00 


r- 
in 


5' NT 
of 

First 
AA of 
Signal 

Pep 


ON 




VO 

CO 


Os 
CN 


CN 


5' NT 

of 
Start 
Codon 


On 


r- 


vo 
ro 


On 
CN 


CN 


V NT 
J IN 1 

of 
Clone 
Seq. 


1228 


2114 


1165 


1160 


1124 


V NT 
Of 

Clone 
Seq. 












Total 
NT 
Seq. 


1228 


2114 


1165 


1160 


1124 


z w 9 o X 






CO 






Vector 


Uni-ZAP XR 


pCMVSport 

3.0 


Uni-ZAP XR 


Uni-ZAP XR 


Uni-ZAP XR 


ATCC 
Deposit 
No:Z 
! and 
Date 


203570 
01/11/99 


203570 
01/1 1/99 


203570 
01/11/99 


203570 
01/11/99, 


203570 
01/1 1/99 


cDNA 
Clone ID 


HE8NG02 


HWBDM37 


HE9OW20 


HE9OW20 


HODFN71 


Gene 

No. , 


— 




ro i 


PO 





WO 00/43495 



84 



PCT/US00/00903 



1 < «K £ 

J < ° O 


OS 

to 




o 
to 

CN 


to 

CO 


Ov 


CN 


First 
AA of 
Secreted 
Portion 


CN 


r- 


CN 
CN 


JO 


o\ 


CN 


j < » 5 i 


vo 

CN 




CN 


CO 


00 


CO 
CN 


I 5 o ■* i 
















00 
tO 


o\ 
to 


O 
VO 


vo 


CN 
vO 


CO 
VO 


5' NT 
of 

First 
AA of 
Signal 

Pep 


r** 

00 


CN 


O 

CN 


to 

CN 


VO 

VO 


CN 


5' NT 

of 
Start 
Codon 


00 


? 

CN 


© 
CN 


to 

CN 


vo 
vo 


CN 


j IN I 

of 
Clone 
Seq. 


m 

00 


1328 


1021 


00 


vo 
vo 


vo 
vo 
vo 


of 
Clone 
Seq. 




CN 










Total 
NT 
Seq. 


00 


1345 


1021 


oo 


VO 

VO 


1072 


z g> 9 o x 


AO 
* 


VO 


r- 


00 


Os 


o 

CN 


Vector 


Uni-ZAP XR 


Uni-ZAP XR 


Uni-ZAP XR 


Uni-ZAP XR 


Uni-ZAP XR 


Uni-ZAP XR 


ATCC 
Deposit 
No:Z 
and 
Date 


203570 
01/11/99 


203570 
01/11/99 


203570 
01/11/99 


203570 
01/11/99 


203570 
31/1 1/99 


203570 
31/1 1/99 


cDNA 
Clone ID 


HODGE68 


o 
Z 

j 
J 


vo 

D 
oo 


o 

a 

X 

z 

x : 


ro 

ON 

X 
-J 

1 : 
X ; 


ro 

CN 

z 

0 
X 

z 

X 


Gene 
No. 


in v 


O ! 




50 < 


* S 


2 



WO 00/43495 



PCT/US00/00903 



85 



3 3*1 


on 

00 


CN 
OO 


Os 
CN 


so 
in 


SO 


o 


First 
AA of 
Secreted 
Portion ^ 


00 
CN 


o 

CO 




CO 


o 

CN 


SO 
CN 


« < u- op o. 


r- 


ON 

CN 


SO 
m 


O 

CO 


ON 


«n 

CN 


1 5 o a i 














< ? a § >■ 


3 


IT) 
NO 


so 
SO 


00 
00 


SO 


00 
SO 


5' NT 
of 

First 
AA of 
Signal 

Pep 


in 

SO 
CO 


ON 
CN 


00 

m 


so 


CO 


m 

00 
CO 


5' NT 

of 
Start 
Codon 


in 
SO 
m 


ON 

CN 


00 

in 


SO 


CO 


m 

00 
CO 


3' NT 

of 
Clone 
Seq. 


CO 
00 


8 


CO 
00 


m 
o 

00 


CO 
00 
CO 


CO 

m 


5' NT 

of 
Clone 
Seq. 














Total 
NT 
Seq. 


CO 
00 


o 


o 
o 

CN 


ON 

m 


CO 
00 
CO 


CO 

in 


z * 9 g x 


CN 


CN 
CN 


CO 
CN 


in 


CN 


in 

CN 


Vector 


a: 

X 

a* 

< 

N 
i 

D 


X 
cu 
< 
N 

*E 
D 


Urn 

o 
a. 

U 
a 


4— > 

u 

O 
Cl 

U 
Cl 


w 

u 

o 
a, 

u 

a- 


as 
X 

Cu 

< [ 

N 
i 

'E 
D 


ATCC 
Deposit 
No:Z 
and 
Date 


o £ 
— i 

co — • 
o ^ 

^ 5 


© S 

CO — 

o ^ 

™ 5 


o & 

m — 
o 2; 


o £ 
in — • 

CO — 
O ^ 

^ © 


in — « 

CO — 
O ^ 

™ s 


CO — < 

* O 


cDNA 
Clone ID 


o 

o 

CU 

W 
H 
X 


m 
r- 

3 
X 
2 
S 


o 

E 

X 


o 

g 


00 
CO 

o 
< 

X 


ON 

00 

U 
D 
Cu 
< 
X 


Gene 
No. 




CN 


CO 


CO 




in 



WO 00/43495 



PCT/US00/0O903 



86 



s§ < <~ £ 

J < ° g 


00 
VO 


CO 

m 


Ov 
VO 


VO 
CM 


CM 

r- 


CO 
CO 
CO 


First 
AA of 
Secreted 
Portion 


en 


CO 


CO 


VO 


CM 


CM 


g < go g. 

J < ° 55 £ 


o 
co 


o 

CO 


o 

CO 


*n 


CO 
CM 


o 

CM 


! < <S .5? & 














< w £ 9 >. 


On 
VO 


on 

00 


O 

On 


© 


ON 




5' NT 
of 

First 
AA of 
Signal 

Pep 


CM 
CM 

co 


CM 
CM 
CO 


CM 
CO 


o 


CM 


ON 

m 

CM 


5' NT 

of 
Start 
Codon 


CM 
CM 


CM 
CM 
CO 


CM 
CO 


o 


CM 


ON 

VO 
CM 


V NT 

of 
Clone 
Seq. 


00 

o 

m 
co 


vo 
O 
CO 
CO 


Tj- 
ON 

CM 


CO 
>iO 


On 
On 
CO 


uo 

CM 


V NT 

of 
Clone 
Seq. 








CO 
CO 
CM 


00 

in 




Total 
NT 
Seq. 


00 
O 

CO 
CO 


VO 

o 

CO 

CO 


ON 
CM 


CM 
CM 


00 
CO 

On 


m 

CM 


z $ 9 o x 


vo 
<N 


VO 


r- 


CM 


00 

tj- 


00 
CM 


Vector 


O 

a. 

> ^ 

U 


o 

> * 

u 


o 
a 

u 

a. 


oc 
X 

< 

N 

"E 
D 


CA 
X 

< 
N 

'c 
D 


O 

a 

^ CO 

U 


ATCC 
Deposit 
No:Z 
and 
Date 


o £ 
<n ^ 

CO — . 
O ^ 

M 3 


o a 
m 

CO — 

o 

™ © 


CO — 

" 5 


o 2J 
«n — • 

CO — < 

O ^ 

N 5 


g On 
m — 

CO — 

o *^ 

M 5 


o g 

WN — . 

CO — • 

^ 5 


cDNA 
Clone ID 


CO 

VO 

Q 
< 
< 

s 


CO 

vo 
Q 
< 
< 


a 

< 
< 

1 


CO 
00 

O 
U 
X 

CO 

X 


CO 
00 

o 

U 
X 

X 


CO 

o 
Q 
X 
O 
Q 
X 


Gene 
No. 


VO 








r- 


30 



WO 00/43495 



87 



PCT/US00/00903 





ON 


00 


vo 
CN 


co 


O 

to 


to 
to 


First 
AA of 
Secreted 
Portion 


VO 
CN 


CN 


CN 


CN 
CN 


CN 


^* 

: CN 


t/3 4? t. hi) Q* 


to 

CN 


O 

CN 


vo 
CN 


CN 


VO 
CN 


CO 
CN 


1 5 ^ 8- 














< w 9 o ^ 


CN 


co 


? 


to 


VO 




5' NT 
of 

First 
AA of 
Signal 

Pep 


ON 


vo 

vo 


oo 

00 
CN 


oo 
to 
co 


00 
vo 


to 

CO 


5' NT 

of 
Start 
Codon 


On 

2; 


VO 
VO 


00 
00 
CN 


00 

to 
co 


00 
vo 


to 

CO 


V NT 

J Jl 1 

of 
Clone 
Seq. 


ON 
00 


1118 


ON 
00 


ON 
CO 


1208 


1040 


5' NT 

of 
Clone 
Seq. 






VO 








Total 
NT 
Seq. 


ON 
00 

r- 


00 


1074 


On 
co 


1208 


1040 


£ 3 9 § x 


ON 
CN 


o 

co 


co 


CN 
CO 


CO 

co 


^- 
co 


Vector 


pCMVSport 
2.0 


J pSport 1 


Uni-ZAP XR 


Uni-ZAP XR 


Uni-ZAP XR 


Uni-ZAP XR 


ATCC 
Deposit 
No:Z i 
and 
Date 


203570 
01/11/99 


203570 
01/1 1/99 


203570 
01/11/99 


203570 
01/11/99 


203570 
01/11/99 


203570 
31/11/99 


cDNA 
Clone ID 


HKAKK09 


HOCNF19 


HTLIT32 


HODEJ32 


HNHMV54 


HODEE95 


Gene 
No. 


ON 

— 1 < 




— * 

:n 


CN 
CN 


•o 

N ( 





WO 00/43495 



PCT/USOO/00903 



88 



a < «- 
J < ° o 


On 
OO 


l 


CO 


CO 

*o 


00 


00 


First 
AA of 
Secreted 
Portion 


CM 


o 

CM 


00 


CM 
CM 


CM 


CM 
CM 


| g < ox> n. 

3 < ° a 4 


o 

CM 


ON 




CM 


CO 
CM 


CM 


1 5 "g & 
1 E < ° co £ 














5 S 9 6 >« 

co Z 


OO 


ON 
f- 


O 

00 


00 


CM 
On 


CO 
ON 


5' NT 
of 

First 
AA of 
Signal 

Pep 


§ 

CN 


CM 
CO 


O 


CO 
CO 


m 


CM 
ON 


5' NT 

of 
Start 
Codon 


On 
O 
CM 


CM 
CO 


© 


ro 

CO 


CO 


CM 
ON 


V NIT 

of 
Clone 
Seq. 


CM 
Os 
OO 


CM 
O 
00 


»n 


1093 


oJ 

00 


ON 
CM 
On 


5' NT 

of 
Clone 
Seq. 


CM 
CO 






o 
»n 




Os 


Total 
NT 
Seq. 


CM 
ON 
OO 


CM 
O 
OO 




1130 


Os 
00 


ON 
CM 
ON 


z 9 6 x 


m 

CO 


NO 
CO 


CO 


00 
CO 


ON 


o 
in 


Vector 


pCMVSport 
3.0 


J Uni-ZAP XR 


Uni-ZAP XR 


Uni-ZAP XR 


Uni-ZAP XR 


Lambda ZAP 
II 


ATCC 
Deposit 
No:Z 
and 
Date 


203570 

01/11/99; 


203570 
01/11/99 


203570 
01/11/99 


203570 
01/11/99 


PTA-987 
1 1/24/99 


209852 
35/07/98 


cDNA 
Clone ID 


HWDA037 


HNHOG73 


Z 
□ 
DQ 


HTXLE54 


HSKBF16 


HHGCM37 


Gene 
No. 


n < 

CM 


rM 


rM 


30 

rM 


x> < 
rM < 


50 

N 



WO 00/43495 



PCT/US00/00903 



H < ^ rV 

J < ° o 


00 


co 

IN 


00 




CO 


O 


First 
AA of 
Secreted 
Portion 


CM 
CN 


CN 
CN 




NO 
CN 


CN 


CO 


g < ^ w) a, 
j < ° 33 £ 


CN 


«->^ 
CN 


CO 


uo 

CN 


CO 
CN 


CO 
CO 


1 < <s ■» 8- 














< w 9 9 ;* 

co Z 




m 

ON 


NO 
ON 


CN 
00 


CO 
00 


00 


5' NT 
of 

First 
AA of 
Signal 

Pep 


On 


© 

CN 


ON 


On 
CO 


o 

CN 


ON 
CN 


5' NT 

of 
Start 
Codon 


WO 
ON 


o 

CN 


On 


ON 
CO 


o 

CN 


On 

CN 


V NT 

of 
Clone 
Seq. 


CO 
ON 


1020 


CO 
ON 


00 
CO 

oo 


CN 
00 


o 


V NT 

of 
Clone 
Seq. 


ON 


CN 
NO 


CO 
CO 








Total 
NT 
Seq. 


OO 

uo 

ON 


1020 


On 


00 
CO 
00 


CN 
00 


o 
^- 

On 


£ u 9 d x 

co Z 




CN 


CO 

wo 


On 
CO 


o 




Vector 


Lambda ZAP 
II 


Uni-ZAP XR 


Uni-ZAP XR 


Uni-ZAP XR 


Uni-ZAP XR 


Uni-ZAP XR 


ATCC 
Deposit 
No:Z 
and 
Date 


209852 
05/07/98 


209626 
02/12/98 


209010 
04/28/97 


203570 
01/11/99 


203570 
01/11/99 


203570 
31/11/99 


cDNA 
Clone ID 


HHGCM37 


HAUBA08 


HEMCVI9 


HYBBE75 


HTLGY87 


HNHPDIO 

< 


Gene 
No. 


00 
CN 


X) 


DO 


On 

CN 


o 

ro 


ro 



WO 00/43495 



PCT/USOO/00903 



90 



s < «- & 

J < ° o 




© 


First 
AA of 
Secreted 
Portion 


o 

CM 


co 
ti- 




On 


cs 


H < bp g- 

E < ° 5i £ 






< ? Q g >- 
^ z 


m 

00 


VO 
00 


5' NT 
of 

First 
AA of 
Signal 

Pep 


VO 
tj- 


00 
CO 
CO 


5' NT 

of 
Start 
JCodon 


vo 


00 
CO 
CO 


V NT 

j i> i 

of 
Clone 
Seq. 


1018 


On 

l> 

00 


5' NT 

of 
Clone 
Seq. 




CO 


Total 
NT 

Seq. 


1018 


00 


2 Si 9 O X 
^ Z 


CM 
? 


CO 


Vector 


Uni-ZAP XR 


pCMVSport 
3.0 


ATCC 
Deposit 
No:Z 
and 
Date 


203570 
01/11/99 


203570 
01/11/99 


cDNA 
Clone ID 


HODEI83 


HMUAI20 


Gene 
No. 


CM 
CO 


CO 
CO 



WO 00/43495 



PCT/US00/00903 



91 



Table 1 summarizes the information corresponding to each "Gene No." described 
above. The nucleotide sequence identified as "NT SEQ ID NO:X" was assembled 
from partially homologous ("overlapping") sequences obtained from the "cDNA 
clone ID" identified in Table 1 and, in some cases, from additional related DNA 
5 clones. The overlapping sequences were assembled into a single contiguous sequence 
of high redundancy (usually three to five overlapping sequences at each nucleotide 
position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA,Clone ID was deposited on the date and given the corresponding 
deposit number listed in "ATCC Deposit No:Z and Date." Some of the deposits 
10 contain multiple different clones corresponding to the same gene. "Vector" refers to 
the type of vector contained in the cDNA Clone ID. 

"Total NT Seq." refers to the total number of nucleotides in the contig 
identified by "Gene No." The deposited clone may contain all or most of these 
sequences, reflected by the nucleotide position indicated as "5' NT of Clone Seq." 
15 and the "3' NT of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID 
NO:X of the putative start codon (methionine) is identified as "5* NT of Start Codon." 
Similarly , the nucleotide position of SEQ ID NO:X of the predicted signal sequence 
is identified as "5" NT of First AA of Signal Pep." 

The translated amino acid sequence, beginning with the methionine, is 
20 identified as "AA SEQ ID NO: Y," although other reading frames can also be easily 
translated using known molecular biology techniques. The polypeptides produced by 
these alternative open reading frames are specifically contemplated by the present 
invention. 

The first and last amino acid position of SEQ ID NO: Y of the predicted signal 
25 peptide is identified as "First AA of Sig Pep" and "Last AA of Sig Pep." The 
predicted first amino acid position of SEQ ID NO:Y of the secreted portion is 
identified as "Predicted First AA of Secreted Portion." Finally, the amino acid 
position of SEQ ID NO: Y of the last amino acid in the open reading frame is 
identified as "Last AA of ORF." 
30 SEQ ID NO:X (where X may be any of the polynucleotide sequences 

disclosed in the sequence listing) and the translated SEQ ID NO:Y (where Y may be 



WO 00/43495 



92 



PCT/USOO/00903 



any of the polypeptide sequences disclosed in the sequence listing) are sufficiently 
accurate and otherwise suitable for a variety of uses well known in the art and 
described further below. For instance, SEQ ID NO:X is useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID 
5 NO:X or the cDNA contained in the deposited clone. These probes will also 

hybridize to nucleic acid molecules in biological samples, thereby enabling a variety 
of forensic and diagnostic methods of the invention. Similarly, polypeptides 
identified from SEQ ID NO:Y may be used, for example, to generate antibodies 
which bind specifically to proteins containing the polypeptides and the secreted 
10 proteins encoded by the cDNA clones identified in Table 1 . 

Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amino 
15 acid sequence. In these cases, the predicted amino acid sequence diverges from the 
actual amino acid sequence, even though the generated DNA sequence may be greater 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 
sequence or the amino acid sequence, the present invention provides not only the 
generated nucleotide sequence identified as SEQ ID NO:X and the predicted 
translated amino acid sequence identified as SEQ ID NO:Y, but also a sample of 
plasmid DNA containing a human cDNA of the invention deposited with the ATCC, 
as set forth in Table 1. The nucleotide sequence of each deposited clone can readily 
be determined by sequencing the deposited clone in accordance with known methods. 
The predicted amino acid sequence can then be verified from such deposits. 
Moreover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA, collecting the protein, and 
determining its sequence. 
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The present invention also relates to the genes corresponding to SEQ ID 
NO:X, SEQ ID NO: Y, or the deposited clone. The corresponding gene can be 
isolated in accordance with known methods using the sequence information disclosed 
herein. Such methods include preparing probes or primers from the disclosed 
sequence and identifying or amplifying the corresponding gene from appropriate 
sources of genomic material. 

Also provided in the present invention are allelic variants, orthologs, and/or 
species homologs. Procedures known in the art can be used to obtain full-length 
genes, allelic variants, splice variants, full-length coding portions, orthologs, and/or 
species homologs of genes corresponding to SEQ ID NO:X, SEQ ID NO. Y, or a 
deposited clone, using information from the sequences disclosed herein or the clones 
deposited with the ATCC. For example, allelic variants and/or species homologs may 
be isolated and identified by making suitable probes or primers from the sequences 
provided herein and screening a suitable nucleic acid source for allelic variants and/or 
the desired homologue. 

The polypeptides of the invention can be prepared in any suitable manner. 
Such polypeptides include isolated naturally occurring polypeptides, recombinantly 
produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of these methods. Means for preparing such polypeptides 
are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fusion protein (see below). 
It is often advantageous to include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification , 
such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

The polypeptides of the present invention are preferably provided in an 
isolated form, and preferably are substantially purified. A recombinantly produced 
version of a polypeptide, including the secreted polypeptide, can be substantially 
purified using techniques described herein or otherwise known in the art, such as, for 
example, by the one-step method described in Smith and Johnson, Gene 67:31-40 
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(1988). Polypeptides of the invention also can be purified from natural, synthetic or 
recombinant sources using techniques described herein or otherwise known in the art, 
such as, for example, antibodies of the invention raised against the secreted protein. 

The present invention provides a polynucleotide comprising, or alternatively 
consisting of, the nucleic acid sequence of SEQ ID NO:X, and/or a cDNA contained 
in ATCC deposit Z. The present invention also provides a polypeptide comprising, or 
alternatively, consisting of, the polypeptide sequence of SEQ ID NO:Y and/or a 
polypeptide encoded by the cDNA contained in ATCC deposit Z. Polynucleotides 
encoding a polypeptide comprising, or alternatively consisting of the polypeptide 
sequence of SEQ ID NO: Y and/or a polypeptide sequence encoded by the cDNA 
contained in ATCC deposit Z are also encompassed by the invention. 
Signal Sequent 

The present invention also encompasses mature forms of the polypeptide 
having the polypeptide sequence of SEQ ID NO:Y and/or the polypeptide sequence 
encoded by the cDNA in a deposited clone. Polynucleotides encoding the mature 
forms (such as, for example, the polynucleotide sequence in SEQ ID NO:X and/or the 
polynucleotide sequence contained in the cDNA of a deposited clone) are also 
encompassed by the invention. According to the signal hypothesis, proteins secreted 
by mammalian cells have a signal or secretary leader sequence which is cleaved from 
the mature protein once export of the growing protein chain across the rough 
endoplasmic reticulum has been initiated. Most mammalian cells and even insect 
cells cleave secreted proteins with the same specificity. However, in some cases, 
cleavage of a secreted protein is not entirely uniform, which results in two or more 
mature species of the protein. Further, it has long been known that cleavage 
specificity of a secreted protein is ultimately determined by the primary structure of 
the complete protein, that is, it is inherent in the amino acid sequence of the 
polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, the method of 
McGeoch, Virus Res. 3:271-286 (1985), uses the information from a short N-terminal 
charged region and a subsequent uncharged region of the complete (uncleaved) 
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protein. The method of von Heinje, Nucleic Acids Res. 14:4683-4690 (1986) uses the 
information from the residues surrounding the cleavage site, typically residues -13 to 
+2, where +1 indicates the amino terminus of the secreted protein. The accuracy of 
predicting the cleavage points of known mammalian secretory proteins for each of 
5 these methods is in the range of 75-80%. (von Heinje, supra.) However, the two 
methods do not always produce the same predicted cleavage point(s) for a given 
protein. 

In the present case, the deduced amino acid sequence of the secreted 
polypeptide was analyzed by a computer program called SignalP (Henrik Nielsen et 
10 al.. Protein Engineering 10:1-6 (1997)), which predicts the cellular location of a 

protein based on the amino acid sequence. As part of this computational prediction of 
localization, the methods of McGeoch and von Heinje are incorporated. The analysis 
of the amino acid sequences of the secreted proteins described herein by this program 
provided the results shown in Table 1. 

As one of ordinary skill would appreciate, however, cleavage sites sometimes 
vary from organism to organism and cannot be predicted with absolute certainty. 
Accordingly, the present invention provides secreted polypeptides having a sequence 
shown in SEQ ID NO:Y which have an N-terminus beginning within 5 residues (i.e., 
+ or - 5 residues) of the predicted cleavage point. Similarly, it is also recognized that 
in some cases, cleavage of the signal sequence from a secreted protein is not entirely 
uniform, resulting in more than one secreted species. These polypeptides, and the 
polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Moreover, the signal sequence identified by the above analysis may not 
necessarily predict the naturally occurring signal sequence. For example, the 
naturally occurring signal sequence may be further upstream from the predicted signal 
sequence. However, it is likely that the predicted signal sequence will be capable of 
directing the secreted protein to the ER. Nonetheless, the present invention provides 
the mature protein produced by expression of the polynucleotide sequence of SEQ ID 
NO:X and/or the polynucleotide sequence contained in the cDNA of a deposited 
clone, in a mammalian cell (e.g., COS cells, as desribed below). These polypeptides, 
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and the polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Polynucleotide and PolvnentiHp V» r i» m tc 

The present invention is directed to variants of the polynucleotide sequence 
disclosed in SEQ ID NO:X, the complementary strand thereto, and/or the cDNA 
sequence contained in a deposited clone. 

The present invention also encompasses variants of the polypeptide sequence 
disclosed in SEQ ID NO.Y and/or encoded by a deposited clone. 

"Variant" refers to a polynucleotide or polypeptide differing from the 
polynucleotide or polypeptide of the present invention, but retaining essential 
properties thereof. Generally, variants are overall closely similar, and, in many 
regions, identical to the polynucleotide or polypeptide of the present invention. 

The present invention is also directed to nucleic acid molecules which 
comprise, or alternatively consist of, a nucleotide sequence which is at least 80%, 
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to, for example, the nucleotide 
coding sequence in SEQ ID NO:X or the complementary strand thereto, the 
nucleotide coding sequence contained in a deposited cDNA clone or the 
complementary strand thereto, a nucleotide sequence encoding the polypeptide of 
SEQ ID NO:Y, a nucleotide sequence encoding the polypeptide encoded by the 
cDNA contained in a deposited clone, and/or polynucleotide fragments of any of 
these nucleic acid molecules (e.g., those fragments described herein). 
Polynucleotides which hybridize to these nucleic acid molecules under stringent 
hybridization conditions or lower stringency conditions are also encompassed by the 
invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or 
alternatively consist of, an amino acid sequence which is at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%, 99% identical to, for example, the polypeptide sequence 
shown in SEQ ID NO: Y, the polypeptide sequence encoded by the cDNA contained 
in a deposited clone, and/or polypeptide fragments of any of these polypeptides (e.g., 
those fragments described herein). 
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By a nucleic acid having a nucleotide sequence at least, for example, 95% 
"identical" to a reference nucleotide sequence of the present invention, it is intended 
that the nucleotide sequence of the nucleic acid is identical to the reference sequence 
except that the nucleotide sequence may include up to five point mutations per each 
100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In 
other words, to obtain a nucleic acid having a nucleotide sequence at least 95% 
identical to a reference nucleotide sequence, up to 5% of the nucleotides in the 
reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 
be inserted into the reference sequence. The query sequence may be an entire 
sequence shown inTable 1, the ORF (open reading frame), or any fragment specified 
as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a 
nucleotide sequence of the presence invention can be determined conventionally 
using known computer programs. A preferred method for determining the best 
overall match between a query sequence (a sequence of the present invention) and a 
subject sequence, also referred to as a global sequence alignment, can be determined 
using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 
App. Biosci. 6:237-245(1990)). In a sequence alignment the query and subject 
sequences are both DNA sequences. An RNA sequence can be compared. by 
converting U's to T's. The result of said global sequence alignment is in percent 
identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
calculate percent identiy are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=l, 
Joining Penalty=30, Randomization Group Length=0, Cutoff Score=l, Gap 
Penalty=5, Gap Size Penalty 0.05, Window Size=500 or the lenght of the subject 
nucleotide sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' 
deletions, not because of internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not account for 5' and 3' 
truncations of the subject sequence when calculating percent identity. For subject 
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sequences truncated at the 5' or 3' ends, relative to the query sequence, the percent 
identity is corrected by calculating the number of bases of the query sequence that are 
5' and 3' of the subject sequence, which are not matched/aligned, as a percent of the 
total bases of the query sequence. Whether a nucleotide is matched/aligned is 
5 determined by results of the FASTDB sequence alignment. This percentage is then 
subtracted from the percent identity, calculated by the above FASTDB program using 
the specified parameters, to arrive at a final percent identity score. This corrected 
score is what is used for the purposes of the present invention. Only bases outside the 
5' and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 
10 which are not matched/aligned with the query sequence, are calculated for the 
purposes of manually adjusting the percent identity score. 

For example, a 90 base subject sequence is aligned to a 100 base query 
sequence to determine percent identity. The deletions occur at the 5' end of the 
subject sequence and therefore, the FASTDB alignment does not show a 
matched/alignment of the first 10 bases at 5' end. The 10 unpaired bases represent 
10% of the sequence (number of bases at the 5' and 3' ends not matched/total number 
of bases in the query sequence) so 10% is subtracted from the percent identity score 
calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base 
20 subject sequence is compared with a 100 base query sequence. This time the 

deletions are internal deletions so that there are no bases on the 5' or 3' of the subject 
sequence which are not matched/aligned with the query. In this case the percent 
identity calculated by FASTDB is not manually coirected. Once again, only bases 5' 
and 3" of the subject sequence which are not matched/aligned with the query sequence 
are manually coirected for. No other manual corrections are to made for the purposes 
of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that 
the amino acid sequence of the subject polypeptide is identical to the query sequence 
except that the subject polypeptide sequence may include up to five amino acid 
alterations per each 100 amino acids of the query amino acid sequence. In other 
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words, to obtain a polypeptide having an amino acid sequence at least 95% identical 
to a query amino acid sequence, up to 5% of the amino acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another amino acid. 
These alterations of the reference sequence may occur at the amino or carboxy 
5 terminal positions of the reference amino acid sequence or anywhere between those 
terminal positions, interspersed either individually among residues in the reference 
sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 
90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, an amino acid 
10 sequences shown in Table 1 (SEQ ID NO: Y) or to the amino acid sequence encoded 
by cDNA contained in a deposited clone can be determined conventionally using 
known computer programs. A preferred method for determing the best overall match 
between a query sequence (a sequence of the present invention) and a subject 
sequence, also referred to as a global sequence alignment, can be determined using 

15 the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. App. 
Biosci. 6:237-245(1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both amino acid sequences. The result of said 
global sequence alignment is in percent identity. Preferred parameters used in a 
FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch 

20 Penalty=l, Joining Penalty=20, Randomization Group Length=0, Cutoff Score=l, 
Window Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window 
Size=500 or the length of the subject amino acid sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C- 
terminal deletions, not because of internal deletions, a manual correction must be 

25 made to the results. This is because the FASTDB program does not account for isl- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences truncated at the N- and C-termini, relative to the 
query sequence, the percent identity is corrected by calculating the number of residues 
of the queiy sequence that are N- and C-terminal of the subject sequence, which are 

30 not matched/aligned with a corresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is matched/aligned is determined by 
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results of the FASTDB sequence alignment. This percentage is then subtracted from 
the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 
is what is used for the purposes of the present invention. Only residues to the N- and 
C-termini of the subject sequence, which are not matched/aligned with the query 
sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C-terminal 
residues of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 
residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and therefore, the FASTDB alignment does not 
show a matching/alignment of the first 10 residues at the N-terminus. The 10 
unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
termini not matched/total number of residues in the query sequence) so 10% is 
1 5 subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 
90%. In another example, a 90 residue subject sequence is compared with a 100 
residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched/aligned 
20 with the query. In this case the percent identity calculated by FASTDB is not 

manually corrected. Once again, only residue positions outside the N- and C-terminal 
ends of the subject sequence, as displayed in the FASTDB alignment, which are not 
matched/aligned with the query sequnce are manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 
25 The variants may contain alterations in the coding regions, non-coding 

regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 
the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred. 
Moreover, variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants can be produced 
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for a variety of reasons, e.g., to optimize codon expression for a particular host 
(change codons in the human mRNA to those preferred by a bacterial host such as E. 
coli). 

Naturally occurring variants are called "allelic variants," and refer to one of 
several alternate forms of a gene occupying a given locus on a chromosome of an 
organism. (Genes H, Lewin, B., ed., John Wiley & Sons, New York (1985).) These 
allelic variants can vary at either the polynucleotide and/or polypeptide level and are 
included in the present invention. Alternatively, non-naturally occurring variants may 
be produced by mutagenesis techniques or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA 
technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 
deleted from the N-terminus or C-terminus of the secreted protein without substantial 
loss of biological function. The authors of Ron et ah, J. Biol. Chem. 268: 2984-2988 
(1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 amino-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 
the carboxy terminus of this protein. (Dobeli et al, J. Biotechnology 7:199-216 
(1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological 
activity similar to that of the naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-221 1 1 (1993)) conducted extensive mutational 
analysis of human cytokine IL-la. They used random mutagenesis to generate over 
3,500 individual IL-la mutants that averaged 2.5 amino acid changes per variant over 
the entire length of the molecule. Multiple mutations were examined at every 
possible amino acid position. The investigators found that "[m]ost of the molecule 
could be altered with little effect on either [binding or biological activity]." (See, 
Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 
nucleotide sequences examined, produced a protein that significantly differed in 
activity from wild-type. 
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Furthermore, even if deleting one or more amino acids from the N-terminus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 
functions, other biological activities may still be retained. For example, the ability of 
a deletion variant to induce and/or to bind antibodies which recognize the secreted 
form will likely be retained when less than the majority of the residues of the secreted 
form are removed from the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or Oterminal residues of a protein retains such immunogenic 
activities can readily be determined by routine methods described herein and 
otherwise known in the art. 

Thus, the invention further includes polypeptide variants which show 
substantial biological activity. Such variants include deletions, insertions, 
inversions, repeats, and substitutions selected according to general rules known in the 
art so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie et al., Science 
247:1306-1310 (1990), wherein the authors indicate that there are two main strategies 
for studying the tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved amino 
acids are likely important for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 
positions are not critical for protein function. Thus, positions tolerating amino acid 
substitution could be modified while still maintaining biological activity of the 
protein. 

The second strategy uses genetic engineering to introduce amino acid changes 
at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 
of single alanine mutations at every residue in the molecule) can be used. 
(Cunningham and Wells, Science 244:1081-1085 (1989).) The resulting mutant 
molecules can then be tested for biological activity. 
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As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate which 
amino acid changes are likely to be permissive at certain amino acid positions in the 
protein. For example, most buried (within the tertiary structure of the protein) amino 
acid residues require nonpolar side chains, whereas few features of surface side chains 
are generally conserved. Moreover, tolerated conservative amino acid substitutions 
involve replacement of the aliphatic or hydrophobic amino acids Ala, Val, Leu and 
De; replacement of the hydroxyl residues Ser and Thr; replacement of the acidic 
residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of 
the basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, 
and Trp, and replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly. 

Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, 
where the substituted amino acid residues may or may not be one encoded by the 
genetic code, or (ii) substitution with one or more of amino acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 
example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 
acids, such as, for example, an IgG Fc fusion region peptide, or leader or secretory 
sequence, or a sequence facilitating purification. Such variant polypeptides are 
deemed to be within the scope of those skilled in the art from the teachings herein. 

For example, polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral amino acids may produce proteins 
with improved characteristics, such as less aggregation. Aggregation of 
pharmaceutical formulations both reduces activity and increases clearance due to the 
aggregate's immunogenic activity. (Pinckard et al., Clin. Exp. Immunol. 2:331-340 
(1967); Robbins et al., Diabetes 36: 838-845 (1987); Cleland et al., Crit. Rev. 
Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which 
comprises the amino acid sequence of the present invention having an amino acid 
sequence which contains at least one amino acid substitution, but not more than 50 
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amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more than 30 amino acid substitutions, and 
still even more preferably, not more than 20 amino acid substitutions. Of course, in 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 
to have an amino acid sequence which comprises the amino acid sequence of the 
present invention, which contains at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 
2 or 1 amino acid substitutions. In specific embodiments, the number of additions, 
substitutions, and/or deletions in the amino acid sequence of the present invention or 
fragments thereof (e.g., the mature form and/or other fragments described herein), is 
1-5, 5-10, 5-25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are 
preferable. 



Polynucleotide and Polypeptide Eragmgnts 

The present invention is also directed to polynucleotide fragments of the 
polynucleotides of the invention. 

In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence which: is a portion of that contained in 
a deposited clone, or encoding the polypeptide encoded by the cDNA in a deposited 
clone; is a portion of that shown in SEQ ID NO:X or the complementary strand 
thereto, or is a portion of a polynucleotide sequence encoding the polypeptide of SEQ 
ID NO:Y. The nucleotide fragments of the invention are preferably at least about 15 
nt, and more preferably at least about 20 nt, still more preferably at least about 30 nt, 
and even more preferably, at least about 40 nt, at least about 50 nt, at least about 75 
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length," for 
example, is intended to include 20 or more contiguous bases from the cDNA 
sequence contained in a deposited clone or the nucleotide sequence shown in SEQ ID 
NO:X. In this context "about" includes the particularly recited value, a value larger 
or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both 
termini. These nucleotide fragments have uses that include, but are not limited to, as 
diagnostic probes and primers as discussed herein. Of course, larger fragments (e.g., 
50, 150, 500, 600, 2000 nucleotides) are preferred. 
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Moreover, representative examples of polynucleotide fragments of the 
invention, include, for example, fragments comprising, or alternatively consisting of, 
a sequence from about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 
251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 651-700, 701-750, 
5 751-800, 800-850, 851-900, 901-950, 951-1000, 1001-1050, 1051-1100, 1101-1150, 
1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 
1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 
1851-1900, 1901-1950, 1951-2000, or 2001 to the end of SEQ ID NO:X, or the 
complementary strand thereto, or the cDNA contained in a deposited clone. In this 

10 context "about" includes the particularly recited ranges, and ranges larger or smaller 
by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. 
Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to these nucleic acid molecules under 

15 stringent hybridization conditions or lower stringency conditions are also 

encompassed by the invention, as are polypeptides encoded by these polynucleotides. 

In the present invention, a "polypeptide fragment" refers to an amino acid 
sequence which is a portion of that contained in SEQ ID NO: Y or encoded by the 
cDNA contained in a deposited clone. Protein (polypeptide) fragments may be "free- 

20 standing," or comprised within a larger polypeptide of which the fragment forms a 
part or region, most preferably as a single continuous region. Representative 
examples of polypeptide fragments of the invention, include, for example, fragments 
comprising, or alternatively consisting of, from about amino acid number 1-20, 21-40, 
41-60,61-80,81-100, 102-120, 121-140, 141-160, or 161 to the end of the coding 

25 region. Moreover, polypeptide fragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 
100, 1 10, 120, 130, 140, or 150 amino acids in length. In this context "about" 
includes the particularly recited ranges or values, and ranges or values larger or 
smaller by several (5, 4, 3, 2, or 1) amino acids, at either extreme or at both extremes. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

30 Preferred polypeptide fragments include the secreted protein as well as the 

mature form. Further preferred polypeptide fragments include the secreted protein or 
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the mature form having a continuous series of deleted residues from the amino or the 
carboxy terminus, or both. For example, any number of amino acids, ranging from 1- 
60, can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form. Similarly, any number of amino acids, ranging from 1-30, can be 
deleted from the carboxy terminus of the secreted protein or mature form. 
Furthermore, any combination of the above amino and carboxy terminus deletions are 
preferred. Similarly, polynucleotides encoding these polypeptide fragments are also 
preferred. 

Also preferred are polypeptide and polynucleotide fragments characterized by 
structural or functional domains, such as fragments that comprise alpha-helix and 
alpha-helix forming regions, beta-sheet and beta-sheet-forming regions, turn and turn- 
forming regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, 
surface-forming regions, substrate binding region, and high antigenic index regions. 
Polypeptide fragments of SEQ ID NO: Y falling within conserved domains are 
specifically contemplated by the present invention. Moreover, polynucleotides 
encoding these domains are also contemplated. 

Other preferred polypeptide fragments are biologically active fragments. 
Biologically active fragments are those exhibiting activity similar, but not necessarily 
identical, to an activity of the polypeptide of the present invention. The biological 
activity of the fragments may include an improved desired activity, or a decreased 
undesirable activity. Polynucleotides encoding these polypeptide fragments are also 
encompassed by the invention. 

Preferably, the polynucleotide fragments of the invention encode a 
polypeptide which demonstrates a functional activity. By a polypeptide 
demonstrating a "functional activity" is meant, a polypeptide capable of displaying 
one or more known functional activities associated with a full-length (complete) 
polypeptide of invention protein. Such functional activities include, but are not 
limited to, biological activity, antigenicity [ability to bind (or compete with a 
polypeptide of the invention for binding) to an antibody to the polypeptide of the 
invention], immunogenicity (ability to generate antibody which binds to a polypeptide 
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,of the invention), ability to form multimers with polypeptides of the invention, and 
ability to bind to a receptor or ligand for a polypeptide of the invention. 

The functional activity of polypeptides of the invention, and fragments, 
variants derivatives, and analogs thereof, can be assayed by various methods. 
5 For example, in one embodiment where one is assaying for the ability to bind 

or compete with full-length polypeptide of the invention for binding to an antibody of 
the polypeptide of the invention, various immunoassays known in the art can be used, 
including but not limited to, competitive and non-competitive assay systems using 
techniques such as radioimmunoassays, ELISA (enzyme linked immunosorbent 
10 assay), "sandwich" immunoassays, immunoradiometric assays, gel diffusion 
precipitation reactions, immunodiffusion assays, in situ immunoassays (using 
colloidal gold, enzyme or radioisotope labels, for example), western blots, 
precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays), complement fixation assays, immunofluorescence assays, 
15 protein A assays, and Immunoelectrophoresis assays, etc. In one embodiment, 
antibody binding is detected by detecting a label on the primary antibody. In another 
embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
20 immunoassay and are within the scope of the present invention. 

In another embodiment, where a ligand for a polypeptide of the invention 
identified, or the ability of a polypeptide fragment, variant or derivative of the 
invention to multimerize is being evaluated, binding can be assayed, e.g., by means 
well-known in the art, such as, for example, reducing and non-reducing gel 
25 chromatography, protein affinity chromatography, and affinity blotting. See 
generally, Phizicky, E., et al., 1995, Microbiol. Rev. 59:94-123. In another 
embodiment, physiological correlates of binding of a polypeptide of the invention to 
its substrates (signal transduction) can be assayed. 

In addition, assays described herein (see Examples) and otherwise known in 
30 the art may routinely be applied to measure the ability of polypeptides of the 
invention and fragments, variants derivatives and analogs thereof to elicit related 
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biological activity related to that of the polypeptide of the invention (either in vitro 
in vivo). Other methods will be known to the skilled artisan and are within the sco 
of the invention. 



Epitopes and Antibodies 

The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide having an amino acid sequence of SEQ ID 
NO:Y, or an epitope of the polypeptide sequence encoded by a polynucleotide 
sequence contained in ATCC deposit No. Z or encoded by a polynucleotide that 
hybridizes to the complement of the sequence of SEQ ID NO:X or contained in 
ATCC deposit No. Z under stringent hybridization conditions or lower stringency 
hybridization conditions as defined supra. The present invention further encompasses 
polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
invention (such as, for example, the sequence disclosed in SEQ ID NO:X), 
polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 
to the complementary strand under stringent hybridization conditions or lower 
stringency hybridization conditions defined supra. 

The term "epitopes," as used herein, refers to portions of a polypeptide having 
antigenic or immunogenic activity in an animal, preferably a mammal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as the polynucleotide 
encoding this polypeptide. An "immunogenic epitope," as used herein, is defined as 
a portion of a protein that elicits an antibody response in an animal, as determined by 
any method known in the art, for example, by the methods for generating antibodies 
described infra. (See, for example, Geysen et al., Proc. Natl. Acad. Sci. USA 
81:3998- 4002 (1983)). The term "antigenic epitope," as used herein, is defined as a 
portion of a protein to which an antibody can immunospecifically bind its antigen as 
determined by any method well known in the art, for example, by the immunoassays 
described herein. Immunospecific binding excludes non-specific binding but does not 
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necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not 
necessarily be immunogenic. 

Fragments which function as epitopes may be produced by any conventional 
means. (See, e.g., Houghten, Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985), 
5 farther described in U.S. Patent No. 4,63 1 ,2 1 1 ). 

In the present invention, antigenic epitopes preferably contain a sequence of at 
least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, 
at least 1 1, at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at 
least 30, at least 40, at least 50, and, most preferably, between about 15 to about 30 
10 amino acids. Preferred polypeptides comprising immunogenic or antigenic epitopes 
are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 
amino acid residues in length. Additional non-exclusive preferred antigenic epitopes 
include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 
15 that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 
epitopes disclosed herein, as well as any combination of two, three, four, five or more 
of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 
immunoassays. (See, for instance, Wilson et al., Cell 37:767-778 (1984); Sutcliffe et 
aL, Science 219:660-666 (1983)). 

Similarly, immunogenic epitopes can be used, for example, to induce 
antibodies according to methods well known in the art. (See, for instance, Sutcliffe 
et al, supra; Wilson et al., supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910- 
914;andBittleetal., J. Gen. Virol. 66:2347-2354(1985). Preferred immunogenic 
epitopes include the immunogenic epitopes disclosed herein, as well as any 
combination of two, three, four, five or more of these immunogenic epitopes. The 
polypeptides comprising one or more immunogenic epitopes may be presented for 
eliciting an antibody response together with a carrier protein, such as an albumin, to 
an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 
length (at least about 25 amino acids), the polypeptide may be presented without a 
carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids 
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have been shown to be sufficient to raise antibodies capable of binding to, at the very 
least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the art including, but not limited to, 
5 in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutcliffe et al., supra; Wilson et al., supra, and Bittle et al., J. Gen. Virol., 66:2347- 
2354 (1985). If in vivo immunization is used, animals may be immunized with free 
peptide; however, anti-peptide antibody titer may be boosted by coupling the peptide 
to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) or tetanus 

10 toxoid. For instance, peptides containing cysteine residues may be coupled to a 

carrier using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), 
while other peptides may be coupled to carriers using a more general linking agent 
such as glutaraldehyde. Animals such as rabbits, rats and mice arc immunized with 
either free or carrier- coupled peptides, for instance, by intraperitoneal and/or 

15 intradermal injection of emulsions containing about 100 fig of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an 
immune response. Several booster injections may be needed, for instance, at 
intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by ELISA assay using free peptide adsorbed to a solid 

20 surface. The titer of anti-peptide antibodies in serum from an immunized animal may 
be increased by selection of anti-peptide antibodies, for instance, by adsorption to the 
peptide on a solid support and elution of the selected antibodies according to methods 
well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the 

25 polypeptides of the present invention comprising an immunogenic or antigenic 

epitope can be fused to other polypeptide sequences. For example, the polypeptides 
of the present invention may be fused with the constant domain of immunoglobulins 
(IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any combination 
thereof and portions thereof) resulting in chimeric polypeptides. Such fusion proteins 

30 may facilitate purification and may increase half-life in vivo. This has been shown 
for chimeric proteins consisting of the first two domains of the human CD4- 
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polypeptide and various domains of the constant regions of the heavy or light chains 
of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et al., Nature, 
331:84-86 (1988). Enhanced delivery of an antigen across the epithelial barrier to the 
immune system has been demonstrated for antigens (e.g., insulin) conjugated to an 
5 FcRn binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 
96/22024 and WO 99/048 13). IgG Fusion proteins that have a disulfide-linked 
dimeric structure due to the IgG portion desulfide bonds have also been found to be 
more efficient in binding and neutralizing other molecules than monomelic 
polypeptides or fragments thereof alone. See, e.g., Fountoulakis et al., J. Biochem., 

10 270:3958-3964 (1995). Nucleic acids encoding the above epitopes can also be 

recombined with a gene of interest as an epitope tag (e.g., the hemagglutinin ("HA") 
tag or flag tag) to aid in detection and purification of the expressed polypeptide. For 
example, a system described by Janknecht et al. allows for the ready purification of 
non-denatured fusion proteins expressed in human cell lines (Janknecht et al., 1991, 

15 Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the gene of interest is 

subcloned into a vaccinia recombination plasmid such that the open reading frame of 
the gene is translationally fused to an amino-terminal tag consisting of six histidine 
residues. The tag serves as a matrix binding domain for the fusion protein. Extracts 
from cells infected with the recombinant vaccinia virus are loaded onto Ni2+ 

20 nitriloacetic acid-agarose column and histidine-tagged proteins can be selectively 
eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling 
(collectively referred to as M DNA shuffling"). DNA shuffling may be employed to 

25 modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
polypeptides. See, generally, U.S. Patent Nos. 5,605,793; 5,81 1,238; 5,830,721; 
5,834,252; and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 8:724-33 

(1997) ; Harayama, Trends Biotechnol. 16(2):76-82 (1998); Hansson, et al., J. Mol. 
30 Biol. 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 

(1998) (each of these patents and publications are hereby incorporated by reference in 
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its entirety). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may be achieved by 
DNA shuffling. DNA shuffling involves the assembly of two or more DNA 
segments by homologous or site-specific recombination to generate variation in the 
5 polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior 
to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of a polynucleotide encoding a polypeptide of the 
10 invention may be recombined with one or more components, motifs, sections, parts, 
domains, fragments, etc. of one or more heterologous molecules. 

Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen 

15 receptors (TCR) which immunospecifically bind a polypeptide, polypeptide fragment, 
or variant of SEQ ID NO: Y, and/or an epitope, of the present invention (as 
determined by immunoassays well known in the art for assaying specific antibody- 
antigen binding). Antibodies of the invention include, but are not limited to, 
polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, 

20 single chain antibodies, Fab fragments, F(ab') fragments, fragments produced by a 
Fab expression library, anti-idiotypic (anti-Id) antibodies (including, e.g., anti-Id 
antibodies to antibodies of the invention), and epitope-binding fragments of any of 
the above. The term "antibody," as used herein, refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, i.e., molecules 

25 that contain an antigen binding site that immunospecifically binds an antigen. The 
immunoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 
IgD, IgA and IgY), class (e.g., IgGl, IgG2, IgG3, IgG4, IgAl and IgA2) or subclass 
of immunoglobulin molecule. 

Most preferably the antibodies are human antigen-binding antibody fragments 

30 of the present invention and include, but are not limited to, Fab, Fab* and F(ab')2, Fd, 
single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and 
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fragments comprising either a VL or VH domain. Antigen-binding antibody 
fragments, including single-chain antibodies, may comprise the variable region(s) 
alone or in combination with the entirety or a portion of the following: hinge region, 
CHI, CH2, and CH3 domains. Also included in the invention are antigen-binding 
fragments also comprising any combination of variable region(s) with a hinge region, 
CHI, CH2, and CH3 domains. The antibodies of the invention may be from any 
animal origin including birds and mammals. Preferably, the antibodies are human, 
murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, cameLhorse, or 
chicken. As used herein, "human" antibodies include antibodies having the amino 
acid sequence of a human immunoglobulin and include antibodies isolated from 
human immunoglobulin libraries or from animals transgenic for one or more human 
immunoglobulin and that do not express endogenous immunoglobulins, as described 
infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 

The antibodies of the present invention may be monospecific, bispecific, 
trispecific or of greater multispecificity. Multispecific antibodies may be specific for 
different epitopes of a polypeptide of the present invention or may be specific for both 
a polypeptide of the present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See, e.g., PCT publications WO 
93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt, et al, J. Immunol. 
147:60-69 (1991); U.S. Patent Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920; 
5,601,819; Kostelny et al., J. Immunol. 148:1547-1553 (1992). 

Antibodies of the present invention may be described or specified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which they 
recognize or specifically bind. The epitope(s) or polypeptide portion(s) may be 
specified as described herein, e.g., by N-terminal and C-terminal positions, by size in 
contiguous amino acid residues, or listed in the Tables and Figures. Antibodies which 
specifically bind any epitope or polypeptide of the present invention may also be 
excluded. Therefore, the present invention includes antibodies that specifically bind 
polypeptides of the present invention, and allows for the exclusion of the same. 

Antibodies of the present invention may also be described or specified in 
terms of their cross-reactivity. Antibodies that do not bind any other analog, 
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ortholog, or homolog of a polypeptide of the present invention are included. 
Antibodies that bind polypeptides with at least 95%, at least 90%, at least 85%, at 
least 80%, at least 75%, at least 70%, at least 65%, at least 60%, at least 55%, and at 
least 50% identity (as calculated using methods known in the art and described 
5 herein) to a polypeptide of the present invention are also included in the present 
invention. In specific embodiments, antibodies of the present invention cross-react 
with murine, rat and/or rabbit homologs of human proteins and the corresponding 
epitopes thereof. Antibodies that do not bind polypeptides with less than 95%, less 
than 90%, less than 85%, less than 80%, less than 75%, less than 70%, less than 65%, 

10 less than 60%, less than 55%, and less than 50% identity (as calculated using 
methods known in the art and described herein) to a polypeptide of the present 
invention are also included in the present invention. In a specific embodiment, the 
above-described cross-reactivity is with respect to any single specific antigenic or 
immunogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more of the specific 

15 antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides 
which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of the present invention 
may also be described or specified in terms of their binding affinity to a polypeptide 

20 of the invention. Preferred binding affinities include those with a dissociation 

constant or Kd less than 5 X 10' 2 M, 10' 2 M, 5 X 10' 3 M, 10 3 M, 5 X 10 4 M, 10* 4 M, 5 
X 10' 5 M, 10' 5 M, 5 X lO" 6 M, lO^M, 5 X 10" 7 M, 10 7 M, 5 X 10' 8 M, 10" 8 M, 5 X 10 9 
M, 10* M, 5 X 10* 10 M, 10 10 M, 5 X 10* n M, 10 " M, 5 X 10"' 2 M, 1(M2 M, 5 X 10r" 
M, 10 " M, 5 X 10 u M, Iff 14 M, 5 X Iff 15 M, or 10 15 M. 

25 The invention also provides antibodies that competitively inhibit binding of an 

antibody to an epitope of the invention as determined by any method known in the art 
for determining competitive binding, for example, the immunoassays described 
herein. In preferred embodiments, the antibody competitively inhibits binding to the 
epitope by at least 95%, at least 90%, at least 85 %, at least 80%, at least 75%, at least 

30 70%, at least 60%, or at least 50%. 
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Antibodies of the present invention may act as agonists or antagonists of the 
polypeptides of the present invention. For example, the present invention includes 
antibodies which disrupt the receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. Preferably, antibodies of the present invention 
5 bind an antigenic epitope disclosed herein, or a portion thereof. The invention 
features both receptor-specific antibodies and ligand-specific antioodies. The 
invention also features receptor-specific antibodies which do not prevent ligand 
binding but prevent receptor activation. Receptor activation (i.e., signaling) may be 
determined by techniques described herein or otherwise known in the art. For 

10 example, receptor activation can be determined by detecting the phosphorylation 
(e.g., tyrosine or serine/threonine) of the receptor or its substrate by 
immunoprecipitation followed by western blot analysis (for example, as described 
supra). In specific embodiments, antibodies are provided that inhibit ligand activity 
or receptor activity by at least 95%, at least 90%, at least 85%, at least 80%, at least 

15 75%, at least 70%, at least 60%, or at least 50% of the activity in absence of the 
antibody. 

The invention also features receptor-specific antibodies which both prevent 
ligand binding and receptor activation as well as antibodies that recognize the 
receptor-ligand complex, and, preferably, do not specifically recognize the unbound 

20 receptor or the unbound ligand. Likewise, included in the invention are neutralizing 
antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 
well as antibodies which bind the ligand, thereby preventing receptor activation, but 
do not prevent the ligand from binding the receptor. Further included in the invention 
are antibodies which activate the receptor. These antibodies may act as receptor 

25 agonists, i.e., potentiate or activate either all or a subset of the biological activities of 
the ligand-mediated receptor activation, for example, by inducing dimerization of the 
receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 
for biological activities comprising the specific biological activities of the peptides of 
the invention disclosed herein. The above antibody agonists can be made using 

30 methods known in the art. See, e.g., PCT publication WO 96/40281 ; U.S. Patent No. 
5,811,097; Deng et al., Blood 92(6): 198 1-1988 (1998); Chen et al., Cancer Res. 
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58(16):3668-3678 (1998); Harrop et al., J. Immunol. 161(4): 1786-1794 (1998); Zhu 
et al., Cancer Res. 58(15):3209-3214 (1998); Yoon et al., J. Immunol. 160(7):3170- 
3179 (1998); Prat et al., J. Cell. Sci. 1 1 l(Pt2):237-247 (1998); Pitard et al., J. 
Immunol. Methods 205(2): 177- 190 (1997); Liautard et al., Cytokine 9(4):233-241 
(1997); Carlson et al., J. Biol. Chem. 272(17): 11295-1 1301 (1997); Taryman et al., 
Neuron 14(4):755-762 (1995); Muller et al., Structure 6(9): 1 153-1 167 (1998); 
Bartunek et al., Cytokine 8(l):14-20 (1996) (which are all incorporated by reference 
herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 
to, to purify, detect, and target the polypeptides of the present invention, including 
both in vitro and in vivo diagnostic and therapeutic methods. For example, the 
antibodies have use in immunoassays for qualitatively and quantitatively measuring 
levels of the polypeptides of the present invention in biological samples. See, e.g., 
Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 
Press, 2nd ed. 1988) (incorporated by reference herein in its entirety). 

As discussed in more detail below, the antibodies of the present invention may 
be used either alone or in combination with other compositions. The antibodies may 
further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
or chemically conjugated (including covalently and non-covalently conjugations) to 
polypeptides or other compositions. For example, antibodies of the present invention 
may be recombinantly fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 
radionuclides, or toxins. See, e.g., PCT publications WO 92/08495; WO 91/14438; 
WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387. 

The antibodies of the invention include derivatives that are modified, i.e, by 
the covalent attachment of any type of molecule to the antibody such that covalent 
attachment does not prevent the antibody from generating an anti-idiotypic response. 
For example, but not by way of limitation, the antibody derivatives include 
antibodies that have been modified, e.g., by glycosylation, acetylation, pegylation, 
phosphylation, amidation, derivatization by known protecting/blocking groups, 
proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of 
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numerous chemical modifications may be carried out by known techniques, 
including, but not limited to specific chemical cleavage, acetylation, formylation, 
metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain 
one or more non-classical amino acids. 
5 The antibodies of the present invention may be generated by any suitable 

method known in the art. Polyclonal antibodies to an antigen-of- interest can be 
produced by various procedures well known in the art. For example, a polypeptide of 
the invention can be administered to various host animals including, but not limited 
to, rabbits, mice, rats, etc. to induce the production of sera containing polyclonal 

10 antibodies specific for the antigen. Various adjuvants may be used to increase the 
immunological response, depending on the host species, and include but are not 
limited to, Freund's (complete and incomplete), mineral gels such as aluminum 
hydroxide, surface active substances such as lysolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 

15 potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 
corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques 
known in the art including the use of hybridoma, recombinant, and phage display 
technologies, or a combination thereof. For example, monoclonal antibodies can be 

20 produced using hybridoma techniques including those known in the art and taught, 
for example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in: Monoclonal Antibodies and 
T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references incorporated by 
reference in their entireties). The term "monoclonal antibody" as used herein is not 

25 limited to antibodies produced through hybridoma technology. The term 

"monoclonal antibody" refers to an antibody that is derived from a single clone, 
including any eukaryotic, prokaryotic, or phage clone, and not the method by which it 
is produced. 

Methods for producing and screening for specific antibodies using hybridoma 
30 technology are routine and well known in the art and are discussed in detail in the 
Examples (e.g., Example 16). In a non-limiting example, mice can be immunized 
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with a polypeptide of the invention or a cell expressing such peptide. Once an 
immune response is detected, e.g., antibodies specific for the antigen are detected in 
the mouse serum, the mouse spleen is harvested and splenocytes isolated. The 
splenocytes are then fused by well known techniques to any suitable myeloma cells, 
5 for example cells from cell line SP20 available from the ATCC. Hybridomas are 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods known in the art for cells that secrete antibodies capable of binding a 
polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones. 

10 Accordingly, the present invention provides methods of generating 

monoclonal antibodies as well as antibodies produced by the method comprising 
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, 
the hybridoma is generated by fusing splenocytes isolated from a mouse immunized 
with an antigen of the invention with myeloma cells and then screening the 

15 hybridomas resulting from the fusion for hybridoma clones that secrete an antibody 
able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by 
known techniques. For example, Fab and F(ab')2 fragments of the invention may be 
produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 

20 as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). 

F(ab')2 fragments contain the variable region, the light-chain constant region and the 
CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated 
using various phage display methods known in the art. In phage display methods, 

25 functional antibody domains are displayed on the surface of phage particles which 
carry the polynucleotide sequences encoding them. In a particular embodiment, such 
phage can be utilized to display antigen binding domains expressed from a repertoire 
or combinatorial antibody library (e.g., human or murine). Phage expressing an 
antigen binding domain that binds the antigen of interest can be selected or identified 

30 with antigen, e.g., using labeled antigen or antigen bound or captured to a solid 
surface or bead. Phage used in these methods are typically filamentous phage 
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including fd and M13 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinantly fused to either the phage 
gene III or gene VIII protein. Examples of phage display methods that can be used to 
make the antibodies of the present invention include those disclosed in Brinkman et 
5 al., J. Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 

184:177-186 (1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic 
et al., Gene 187 9-18 (1997); Burton et al., Advances in Immunology 57:191-280 
(1994); PCT application No. PCT/GB91/01134; PCT publications WO 90/02809; 
WO 91/10737; WO 92/01047; WO 92/18619; WO 93/1 1236; WO 95/15982; WO 
10 95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717; 
5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 
5,658,727; 5,733,743 and 5,969,108; each of which is incorporated herein by 
reference in its entirety. 

As described in the above references, after phage selection, the antibody 
coding regions from the phage can be isolated and used to generate whole antibodies, 
including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mammalian cells, insect cells, plant cells, 
yeast, and bacteria, e.g., as described in detail below. For example, techniques to 
recombinantly produce Fab, Fab' and F(ab')2 fragments can also be employed using 
methods known in the art such as those disclosed in PCT publication WO 92/22324; 
Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26- 
34 (1995); and Better et al., Science 240:1041-1043 (1988) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 
antibodies include those described in U.S. Patents 4,946,778 and 5,258,498; Huston 
et al., Methods in Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 
(1993); and Skerraetal., Science 240:1038-1040 (1988). For some uses, including 
in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 
to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 
in which different portions of the antibody are derived from different animal species, 
such as antibodies having a variable region derived from a murine monoclonal 
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antibody and a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Morrison, Science 229: 1202 
(1985); Oi et al., BioTechniques 4:214 (1986); Gillies et al., (1989) J. Immunol. 
Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and 4,816397, which 
5 are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen 
having one or more complementarity determining regions (CDRs) from the non- 
human species and a framework regions from a human immunoglobulin molecule. 
Often, framework residues in the human framework regions will be substituted with 

10 the corresponding residue from the CDR donor antibody to alter, preferably improve, 
antigen binding. These framework substitutions are identified by methods well 
known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See, e.g., 

15 Queen et al, U.S. Patent No. 5,585,089; Riechmann et al., Nature 332:323 (1988), 
which are incorporated herein by reference in their entireties.) Antibodies can be 
humanized using a variety of techniques known in the art including, for example, 
CDR-grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 
5,225,539; 5,530,101; and 5,585,089), veneering or resurfacing (EP 592,106; EP 

20 519,596; Padlan, Molecular Immunology 28(4/5):489-498 (1991); Studnicka et al., 

Protein Engineering 7(6):805-814 (1994);-Roguska. etal., PNAS -9 1:969-973(1 994)),- 

and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 

25 known in the art including phage display methods described above using antibody 
libraries derived from human immunoglobulin sequences. See also, U.S. Patent Nos. 
4,444,887 and 4,716,1 1 1; and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741 ; each of 
which is incorporated herein by reference in its entirety. 

30 Human antibodies can also be produced using transgenic mice which are 

incapable of expressing functional endogenous immunoglobulins, but which can 
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express human immunoglobulin genes. For example, the human heavy and light 
chain immunoglobulin gene complexes may be introduced randomly or by 
homologous recombination into mouse embryonic stem cells. Alternatively, the 
human variable region, constant region, and diversity region may be introduced into 
mouse embryonic stem cells in addition to the human heavy and light chain genes. 
The mouse heavy and light chain immunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous 
deletion of the JH region prevents endogenous antibody production. The modified 
embryonic stem cells are expanded and microinjected into blastocysts to produce 
chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion with a selected antigen, e.g., all or a portion of a polypeptide of the invention. 
Monoclonal antibodies directed against the antigen can be obtained from the 
immunized, transgenic mice using conventional hybridoma technology. The human 
immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
Thus, using such a technique, it is possible to produce therapeutically useful IgG, IgA, 
IgM and IgE antibodies. For an overview of this technology for producing human 
antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a 
detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European 
Patent No. 0 598 877; U.S. Patent Nos. 5,413,923; 5,625,126; 5,633,425; 5,569,825; 
5,661,016; 5,545,806; 5,814,318; 5,885,793; 5,916,771; and 5,939,598, which are 
incorporated by reference herein in their entirety. In addition, companies such as 
Abgenix, Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to 
provide human antibodies directed against a selected antigen using technology similar 
to that described above. 

Completely human antibodies which recognize a selected epitope can be 
generated using a technique referred to as "guided selection." In this approach a 
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selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 
al., Bio/technology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized 
to generate anti-idiotype antibodies that "mimic" polypeptides of the invention using 
techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 
FASEB J. 7(5):437-444; (1989) and Nissinoff, J. Immunol. 147(8):2429-2438 
(1991)). For example, antibodies which bind to and competitively inhibit polypeptide 
multimcrization and/or binding of a polypeptide of the invention to a ligand can be 
used to generate anti-idiotypes that "mimic" the polypeptide multimerization and/or 
binding domain and, as a consequence, bind to and neutralize polypeptide and/or its 
ligand. Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can 
be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or to 
bind its ligands/receptors, and thereby block its biological activity. 

Polynucleotides Encoding AntihnHioc 

The invention further provides polynucleotides comprising a nucleotide 
sequence encoding an antibody of the invention and fragments thereof. The 
invention also encompasses polynucleotides that hybridize under stringent or lower 
stringency hybridization conditions, e.g., as defined supra, to polynucleotides that 
encode an antibody, preferably, that specifically binds to a polypeptide of the 
invention, preferably, an antibody that binds to a polypeptide having the amino acid 
sequence of SEQ ID NO:Y. 

The polynucleotides may be obtained, and the nucleotide sequence of the 
polynucleotides determined, by any method known in the art. For example, if the 
nucleotide sequence of the antibody is known, a polynucleotide encoding the antibody 
may be assembled from chemically synthesized oligonucleotides (e.g., as described 
in Kutmeier et al., BioTechniques 17:242 (1994)), which, briefly, involves the 
synthesis of overlapping oligonucleotides containing portions of the sequence 
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encoding the antibody, annealing and ligating of those oligonucleotides, and then 
amplification of the ligated oligonucleotides by PCR. 

Alternatively, a polynucleotide encoding an antibody may be generated from 
nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a 
particular antibody is not available, but the sequence of the antibody molecule is 
known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 
or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 
generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue 
or cells expressing the antibody, such as hybridoma cells selected to express an 
antibody of the invention) by PCR amplification using synthetic primers hybridizable 
to the 3* and 5' ends of the sequence or by cloning using an oligonucleotide probe 
specific for the particular gene sequence to identify, e.g., a cDNA clone from a 
cDNA library that encodes the antibody. Amplified nucleic acids generated by PCR 
may then be cloned into replicable cloning vectors using any method well known in 
the art. 

Once the nucleotide sequence and corresponding amino acid sequence of the 
antibody is determined, the nucleotide sequence of the antibody may be manipulated 
using methods well known in the art for the manipulation of nucleotide sequences, 
e.g., recombinant DNA techniques, site directed mutagenesis, PCR, etc. (see, for 
example, the techniques described in Sambrook et al., 1990, Molecular Cloning, A 
Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, 
NY and Ausubel et al., eds., 1998, Current Protocols in Molecular Biology, John 
Wiley & Sons, NY, which are both incorporated by reference herein in their 
entireties ), to generate antibodies having a different amino acid sequence, for 
example to create amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light 
chain variable domains may be inspected to identify the sequences of the 
complementarity determining regions (CDRs) by methods that are well know in the 
art, e.g., by comparison to known amino acid sequences of other heavy and light 
chain variable regions to determine the regions of sequence hypervariability. Using 
routine recombinant DNA techniques, one or more of the CDRs may be inserted 
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within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably human framework regions 
(see, e.g., Chothia et al., J. Mol. Biol. 278: 457-479 (1998) for a listing of human 
framework regions). Preferably, the polynucleotide generated by the combination of 
the framework regions and CDRs encodes an antibody that specifically binds a 
polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 
substitutions may be made within the framework regions, and, preferably, the amino 
acid substitutions improve binding of the antibody to its antigen. Additionally, such 
methods may be used to make amino acid substitutions or deletions of one or more 
variable region cysteine residues participating in an intrachain disulfide bond to 
generate antibody molecules lacking one or more intrachain disulfide bonds. Other 
alterations to the polynucleotide are encompassed by the present invention and within 
the skill of the art. 

In addition, techniques developed for the production of "chimeric antibodies" 
(Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neubergeret al., Nature 
312:604-608 (1984); Takeda et al., Nature 314:452-454 (1985)) by splicing genes 
from a mouse antibody molecule of appropriate antigen specificity together with 
genes from a human antibody molecule of appropriate biological activity can be used. 
As described supra, a chimeric antibody is a molecule in which different portions are 
derived from different animal species, such as those having a variable region derived 
from a murine mAb and a human immunoglobulin constant region, e.g., humanized 
antibodies. 

Alternatively, techniques described for the production of single chain 
antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et 
al., Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988); and Ward et al., Nature 
334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
antibodies are formed by linking the heavy and light chain fragments of the Fv region 
via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the 
assembly of functional Fv fragments in E. coli may also be used (Skerra et al., 
Science 242:1038- 1041 (1988)). 
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Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the 
art for the synthesis of antibodies, in particular, by chemical synthesis or preferably, 
by recombinant expression techniques. 

Recombinant expression of an antibody of the invention, or fragment, 
derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the 
invention or a single chain antibody of the invention), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody. Once a 
polynucleotide encoding an antibody molecule or a heavy or light chain of an 
antibody, or portion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the 
antibody molecule may be produced by recombinant DNA technology using 
techniques well known in the art. Thus, methods for preparing a protein by 
expressing a polynucleotide containing an antibody encoding nucleotide sequence are 
described herein. Methods which are well known to those skilled in the art can be 
used to construct expression vectors containing antibody coding sequences and 
appropriate transcriptional and translation^ control signals. These methods include, 
for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 
genetic recombination. The invention, thus, provides replicable vectors comprising a 
nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 
light chain thereof, or a heavy or light chain variable domain, operably linked to a 
promoter. Such vectors may include the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 
Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of 
the antibody may be cloned into such a vector for expression of the entire heavy or 
light chain. 

The expression vector is transferred to a host cell by conventional techniques 
and the transfected cells are then cultured by conventional techniques to produce an 
antibody of the invention. Thus, the invention includes host cells containing a 
polynucleotide encoding an antibody of the invention, or a heavy or light chain 
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thereof, or a single chain antibody of the invention, operably linked to a heterologous 
promoter. In preferred embodiments for the expression of double-chained antibodies, 
vectors encoding both the heavy and light chains may be co-expressed in the host cell 
for expression of the entire immunoglobulin molecule, as detailed below. 

A variety of host-expression vector systems may be utilized to express the 
antibody molecules of the invention. Such host-expression systems represent 
vehicles by which the coding sequences of interest may be produced and subsequently 
purified, but also represent cells which may, when transformed or transfected with 
the appropriate nucleotide coding sequences, express an antibody molecule of the 
invention in situ. These include but are not limited to microorganisms such as 
bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
plasmid DNA or cosmid DNA expression vectors containing antibody coding 
sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 
infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus 
expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, 
TMV) or transformed with recombinant plasmid expression vectors (e.g., Ti plasmid) 
containing antibody coding sequences; or mammalian cell systems (e.g., COS, CHO, 
BHK, 293, 3T3 cells) harboring recombinant expression constructs containing 
promoters derived from the genome of mammalian cells (e.g., metallothionein 
promoter) or from mammalian viruses (e.g., the adenovirus late promoter; the 
vaccinia virus 7.5K promoter). Preferably, bacterial cells such as Escherichia coli, 
and more preferably, eukaryotic cells, especially for the expression of whole 
recombinant antibody molecule, are used for the expression of a recombinant 
antibody molecule. For example, mammalian cells such as Chinese hamster ovary 
cells (CHO), in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et al., Gene 45:101 (1986); Cockett et al., Bio/Technology 8:2 
(1990)). 
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In bacterial systems, a number of expression vectors may be advantageously 
selected depending upon the use intended for the antibody molecule being expressed. 
For example, when a large quantity of such a protein is to be produced, for the 
generation of pharmaceutical compositions of an antibody molecule, vectors which 
5 direct the expression of high levels of fusion protein products that are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. coli expression 
vector pUR278 (Ruther et al., EMBO J. 2:1791 (1983)), in which the antibody coding 
sequence may be ligated individually into the vector in frame with the lac Z coding 
region so that a fusion protein is produced; pIN vectors (Inouye & Inouye, Nucleic 

10 Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol. Chem. 24:5503- 
5509 (1989)); and the like. pGEX vectors may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
fusion proteins are soluble and can easily be purified from lysed cells by adsorption 
and binding to matrix glutathione-agarose beads followed by elution in the presence 

15 of free glutathione. The pGEX vectors are designed to include thrombin or factor Xa 
protease cleavage sites so that the cloned target gene product can be released from the 
GST moiety. 

In an insect system, Autographa californica nuclear polyhedrosis virus 
(AcNPV) is used as a vector to express foreign genes. The virus grows in 
20 Spodopterafrugiperda cells. The antibody coding sequence may be cloned 

individually into non-essential regions (for example the polyhedrin gene) of the virus 
and placed under control of an AcNPV promoter (for example the polyhedrin 
promoter). 

In mammalian host cells, a number of viral-based expression systems may be 
25 utilized. In cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of interest may be ligated to an adenovirus transcription/translation 
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric 
gene may then be inserted in the adenovirus genome by in vitro or in vivo 
recombination. Insertion in a non- essential region of the viral genome (e.g., region 
30 El or E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts, (e.g., see Logan & Shenk, Proc. Natl. Acad. 
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Sci. USA 81:355-359 (1984)). Specific initiation signals may also be required for 
efficient translation of inserted antibody coding sequences. These signals include the 
ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure 
5 translation of the entire insert. These exogenous translational control signals and 
initiation codons can be of a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of appropriate 
transcription enhancer elements, transcription terminators, etc. (see Bittner et al., 
Methods in Enzymol. 153:51*544 (1987)). 
10 In addition, a host cell strain may be chosen which modulates the expression 

of the inserted sequences, or modifies and processes the gene product in the specific 
fashion desired. Such modifications (e.g., glycosylation) and processing (e.g., 
cleavage) of protein products may be important for the function of the protein. 
Different host cells have characteristic and specific mechanisms for the post- 
15 translational processing and modification of proteins and gene products. Appropriate 
cell lines or host systems can be chosen to ensure the correct modification and 
processing of the foreign protein expressed. To this end, eukaryotic host cells which 
possess the cellular machinery for proper processing of the primary transcript, 
glycosylation, and phosphorylation of the gene product may be used. Such 
20 mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
MDCK, 293, 3T3, WI38, and in particular, breast cancer cell lines.such as, for 
example, BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell 
line such as, for example, CRL7030 and Hs578Bst. 

For long-term, high-yield production of recombinant proteins, stable 
25 expression is preferred. For example, cell lines which stably express the antibody 
molecule may be engineered. Rather than using expression vectors which contain 
viral origins of replication, host cells can be transformed with DNA controlled by 
appropriate expression control elements (e.g., promoter, enhancer, sequences, 
transcription terminators, polyadenylation sites, etc.), and a selectable marker. 
30 Following the introduction of the foreign DNA, engineered cells may be allowed to 
grow for 1-2 days in an enriched media, and then are switched to a selective media. 



WO 00/43495 



129 



PCT/US00/O0903 



The selectable marker in the recombinant plasmid confers resistance to the selection 
and allows cells to stably integrate the plasmid into their chromosomes and grow to 
form foci which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer cell lines which express the antibody molecule. 
5 Such engineered cell lines may be particularly useful in screening and evaluation of 
compounds that interact directly or indirectly with the antibody molecule. 

A number of selection systems may be used, including but not limited to the 
herpes simplex virus thymidine kinase (Wigler et al., Cell 1 1:223 (1977)), 
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. 

10 Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al., 
Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively. 
Also, antimetabolite resistance can be used as the basis of selection for the following 
genes: dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci. 
USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt, 

15 which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad. 
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G- 
418 Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 

20 (1993); May, 1993, TIB TECH 11 (5): 155-2 15); and hygro, which confers resistance 
to hygromycin (Santera et al., Gene 30:147 (1984)). Methods commonly known in 
the art of recombinant DNA technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); 

25 Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), Current Protocols in 
Human Genetics, John Wiley & Sons, NY (1994); Colben-e-Garapin et al, J. Mol. 
Biol. 150:1 (1981), which are incorporated by reference herein in their entireties. 
The expression levels of an antibody molecule can be increased by vector 

30 amplification (for a review, see Bebbington and Hentschel, The use of vectors based 
on gene amplification for the expression of cloned genes in mammalian cells in DNA 
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cloning, Vol.3. (Academic Press, New York, 1987)). When a marker in the vector 
system expressing antibody is amplifiable, increase in the level of inhibitor present in 
culture of host cell will increase the number of copies of the marker gene. Since the 
amplified region is associated with the antibody gene, production of the antibody will 
also increase (Crouse et aL, Mol. Cell. Biol. 3:257 (1983)). 

The host cell may be co-transfected with two expression vectors of the 
invention, the first vector encoding a heavy chain derived polypeptide and the second 
vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectable markers which enable equal expression of heavy and light chain 
polypeptides. Alternatively, a single vector may be used which encodes, and is 
capable of expressing, both heavy and light chain polypeptides. In such situations, 
the light chain should be placed before the heavy chain to avoid an excess of toxic 
free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. 
USA 77:2197 (1980)). The coding sequences for the heavy and light chains may 
1 comprise cDNA or genomic DNA. 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinantly expressed, it may be purified by any 
method known in the art for purification of an immunoglobulin molecule, for 
example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for 
the specific antigen after Protein A, and sizing column chromatography), 
centrifugation, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 
fragments thereof can be fused to heterologous polypeptide sequences described 
herein or otherwise known in the art, to facilitate purification. 

The present invention encompasses antibodies recombinantly fused or 
chemically conjugated (including both covalently and non-covalently conjugations) 
to a polypeptide (or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 
90 or 100 amino acids of the polypeptide) of the present invention to generate fusion 
proteins. The fusion does not necessarily need to be direct, but may occur through 
linker sequences. The antibodies may be specific for antigens other than polypeptides 
(or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino 
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acids of the polypeptide) of the present invention. For example, antibodies may be 
used to target the polypeptides of the present invention to particular cell types, either 
in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention 
to antibodies specific for particular cell surface receptors. Antibodies fused or 
5 conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g., 
Harbor et al., supra, and PCT publication WO 93/21232; EP 439,095; Naramura et 
aL, Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474,981; Gillies et al., PNAS 
89:1428-1432 (1992); Fell et al., J. Immunol. 146:2446-2452(1991), which are 
10 incorporated by reference in their entireties. 

The present invention further includes compositions comprising the 
polypeptides of the present invention fused or conjugated to antibody domains other 
than the variable regions. For example, the polypeptides of the present invention may 
be fused or conjugated to an antibody Fc region, or portion thereof. The antibody 
15 portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domain, and CH3 domain or any 
combination of whole domains or portions thereof. The polypeptides may also be 
fused or conjugated to the above antibody portions to form multimers. For example, 
Fc portions fused to the polypeptides of the present invention can form dimers 
20 through disulfide bonding between the Fc portions. Higher multimeric forms can be 
made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known 
in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 
5,447,851; 5,112,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 
25 91/06570; Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88: 10535-10539 (1991); 

Zheng et al., J. Immunol. 154:5590-5600 (1995); and Vil et al, Proc. Natl. Acad. Sci. 
USA 89: 1 1337- 1 1341 (1992) (said references incorporated by reference in their 
entireties). 

As discussed, supra, the polypeptides corresponding to a polypeptide, 
30 polypeptide fragment, or a variant of SEQ ID NO: Y may be fused or conjugated to 
the above antibody portions to increase the in vivo half life of the polypeptides or for 
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use in immunoassays using methods known in the art. Further, the polypeptides 
corresponding to SEQ ID NO: Y may be fused or conjugated to the above antibody 
portions to facilitate purification. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 
immunoglobulins. (EP 394,827; Trauneckeret al., Nature 331:84-86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody having 
disulfide- linked dimeric structures (due to the IgG) may also be more efficient in 
binding and neutralizing other molecules, than the monomeric secreted protein or 
protein fragment alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 (1995)). In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and 
thus can result in, for example, improved pharmacokinetic properties. (EP A 
232,262). Alternatively, deleting the Fc part after the fusion protein has been 
expressed, detected, and purified, would be desired. For example, the Fc portion may 
hinder therapy and diagnosis if the fusion protein is used as an antigen for 
immunizations. In drug discovery, for example, human proteins, such as hIL-5, have 
been fused with Fc portions for the purpose of high-throughput screening assays to 
identify antagonists of hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 
(1995); Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the antibodies or fragments thereof of the present invention can be 
fused to marker sequences, such as a peptide to facilitate purification. In preferred 
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the 
tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 
9131 1), among others, many of which are commercially available. As described in 
Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa- 
histidine provides for convenient purification of the fusion protein. Other peptide tags 
useful for purification include, but are not limited to, the "HA" tag, which 
corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 
etal., Cell 37:767 (1984)) and the "flag" tag. 

The present invention further encompasses antibodies or fragments thereof 
conjugated to a diagnostic or therapeutic agent. The antibodies can be used 
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diagnostically to, for example, monitor the development or progression of a tumor as 
part of a clinical testing procedure to, e.g., determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, 
5 prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, radioactive materials, positron emitting metals using various positron 
emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 
substance may be coupled or conjugated either directly to the antibody (or fragment 
thereof) or indirectly, through an intermediate (such as, for example, a linker known 

10 in the art) using techniques known in the art. See, for example, U.S. Patent No. 

4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include streptavidin/biotin and 

15 avidin/biotin; examples of suitable fluorescent materials include umbelliferone, 
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material 
includes luminol; examples of bioluminescent materials include luciferase, luciferin, 
and aequorin; and examples of suitable radioactive material include 1251, 1311, 1 1 lln 

20 or 99Tc. 

Further, an antibody or fragment thereof may be conjugated to a therapeutic 
moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or 
a radioactive metal ion, e.g., alpha-emitters such as, for example, 213BL A cytotoxin 
or cytotoxic agent includes any agent that is detrimental to cells. Examples include 

25 paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 
etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, 
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1- 
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and 
puromycin and analogs or homologs thereof. Therapeutic agents include, but are not 

30 limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, 
cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine, 
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thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU), 
cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis- 
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formerly 
actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic 
agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 
response, the therapeutic agent or drug moiety is not to be construed as limited to 
classical chemical therapeutic agents. For example, the drug moiety may be a protein 
or polypeptide possessing a desired biological activity. Such proteins may include, 
for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 
toxin; a protein such as tumor necrosis factor, a-interferon, B-interferon, nerve growth 
factor, platelet derived growth factor, tissue plasminogen activator, an apoptotic 
agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No. WO 
97/33899), AIM II (See, International Publication No. WO 97/3491 1), Fas Ligand 
(Takahashi etal. Int. Immunol., 6:1567-1574 (1994)), VEGI (See, International 
Publication No. WO 99/23105), a thrombotic agent or an anti- angiogenic agent, e.g., 
angiostatin or endostatin; or, biological response modifiers such as, for example, 
lymphokines, interleukin- 1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), 
granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 
stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly 
useful for immunoassays or purification of the target antigen. Such solid supports 
include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 
polyvinyl chloride or polypropylene. 

Techniques for conjugating such therapeutic moiety to antibodies are well 
known, see, e.g., Arnon et al., "Monoclonal Antibodies For Immunotargeting Of 
Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld 
et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For 
Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 
623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents 
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In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 
Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, 
And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 
Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, 
5 Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., "The 
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. 
Rev. 62:119-58 (1982). 

Alternatively, an antibody can be conjugated to a second antibody to form an 
antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which 
10 is incorporated herein by reference in its entirety. 

An antibody, with or without a therapeutic moiety conjugated to it, 
administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
be used as a therapeutic. 

1 5 Immunophenotyping 

The antibodies of the invention may be utilized for immunophenotyping of 
cell lines and biological samples. The translation product of the gene of the present 
invention may be useful as a cell specific marker, or more specifically as a cellular 
marker that is differentially expressed at various stages of differentiation and/or 

20 maturation of particular cell types. Monoclonal antibodies directed against a specific 
epitope, or combination of epitopes, will allow for the screening of cellular 
populations expressing the marker. Various techniques can be utilized using 
monoclonal antibodies to screen for cellular populations expressing the marker(s), and 
include magnetic separation using antibody-coated magnetic beads, "panning" with 

25 antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison et ai, Cell, 95:737-49 (1999)). 

These techniques allow for the screening of particular populations of cells, 
such as might be found with hematological malignancies (i.e. minimal residual 
disease (MRD) in acute leukemic patients) and "non-self cells in transplantations to 

30 prevent Graft-versus-Host Disease (GVHD). Alternatively, these techniques allow for 
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the screening of hematopoietic stem and progenitor cells capable of undergoing 
proliferation and/or differentiation, as might be found in human umbilical cord blood. 

Assays For Antibody Binding 
5 The antibodies of the invention may be assayed for immunospecific binding 

by any method known in the art. The immunoassays which can be used include but 
are not limited to competitive and non-competitive assay systems using techniques 
such as western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, 

10 gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays, 
complement-fixation assays, immunoradiometric assays, fluorescent immunoassays, 
protein A immunoassays, to name but a few. Such assays are routine and well 
known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular 
Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by 

15 reference herein in its entirety). Exemplary immunoassays are described briefly 
below (but are not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells 
in a lysis buffer such as RIPA buffer (1% NP-40 or Triton X- 100, 1% sodium 
deoxycholate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1% 

20 Trasylol) supplemented with protein phosphatase and/or protease inhibitors (e.g., 
EDTA, PMSF, aprotinin, sodium vanadate), adding the antibody of interest to the cell 
lysate, incubating for a period of time (e.g., 1-4 hours) at 4° C, adding protein A 
and/or protein G sepharose beads to the cell lysate, incubating for about an hour or 
more at 4° C, washing the beads in lysis buffer and resuspending the beads in 

25 SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a 
particular antigen can be assessed by, e.g., western blot analysis. One of skill in the 
art would be knowledgeable as to the parameters that can be modified to increase the 
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing 
the cell lysate with sepharose beads). For further discussion regarding 

30 immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1. 
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Western blot analysis generally comprises preparing protein samples, 
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS- 
PAGE depending on the molecular weight of the antigen), transferring the protein 
sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or 
nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BSA or non- 
fat milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), blocking 
the membrane with primary antibody (the antibody of interest) diluted in blocking 
buffer, washing the membrane in washing buffer, blocking the membrane with a 
secondary antibody (which recognizes the primary antibody, e.g., an anti-human 
antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 
alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking 
buffer, washing the membrane in wash buffer, and detecting the presence of the 
antigen. One of skill in the art would be knowledgeable as to the parameters that can 
be modified to increase the signal detected and to reduce the background noise. For 
further discussion regarding western blot protocols see, e.g., Ausubel et al, eds, 1994, 
Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York 
at 10.8.1. 

ELIS As comprise preparing antigen, coating the well of a 96 well microliter 
plate with the antigen, adding the antibody of interest conjugated to a detectable 
compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the well and incubating for a period of time, and detecting the 
presence of the antigen. In ELISAs the antibody of interest does not have to be 
conjugated to a detectable compound; instead, a second antibody (which recognizes 
the antibody of interest) conjugated to a detectable compound may be added to the 
well. Further, instead of coating the well with the antigen, the antibody may be 
coated to the well. In this case, a second antibody conjugated to a detectable 
compound may be added following the addition of the antigen of interest to the 
coated well. One of skill in the art would be knowledgeable as to the parameters that 
can be modified to increase the signal detected as well as other variations of ELISAs 
known in the art. For further discussion regarding ELISAs see, e.g., Ausubel et al, 
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eds, 1994, Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., 
New York at 11.2.1. 

The binding affinity of an antibody to an antigen and the off-rate of an 
antibody-antigen interaction can be determined by competitive binding assays. One 
5 example of a competitive binding assay is a radioimmunoassay comprising the 
incubation of labeled antigen (e.g., 3H or 1251) with the antibody of interest in the 
presence of increasing amounts of unlabeled antigen, and the detection of the 
antibody bound to the labeled antigen. The affinity of the antibody of interest for a 
particular antigen and the binding off rates can be determined from the data by 
10 scatchard plot analysis. Competition with a second antibody can also be determined 
using radioimmunoassays. In this case, the antigen is incubated with antibody of 
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of an unlabeled second antibody. 

15 Therapeutic Uses 

The present invention is further directed to antibody-based therapies which 
involve administering antibodies of the invention to an animal, preferably a mammal, 
and most preferably a human, patient for treating one or more of the disclosed 
diseases, disorders, or conditions. Therapeutic compounds of the invention include, 

20 but are not limited to, antibodies of the invention (including fragments, analogs and 
derivatives thereof as described herein) and nucleic acids encoding antibodies of the 
invention (including fragments, analogs and derivatives thereof and anti-idiotypic 
antibodies as described herein). The antibodies of the invention can be used to treat, 
inhibit or prevent diseases, disorders or conditions associated with aberrant expression 

25 and/or activity of a polypeptide of the invention, including, but not limited to, any 
one or more of the diseases, disorders, or conditions described herein. The treatment 
and/or prevention of diseases, disorders, or conditions associated with aberrant 
expression and/or activity of a polypeptide of the invention includes, but is not 
limited to, alleviating symptoms associated with those diseases, disorders or 

30 conditions. Antibodies of the invention may be provided in pharmaceutical^ 
acceptable compositions as known in the art or as described herein. 
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A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). 
5 Some of these approaches are described in more detail below. Armed with the 
teachings provided herein, one of ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 
without undue experimentation. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, FL-3 and IL-7), for example, which 
serve to increase the number or activity of effector cells which interact with the 
antibodies. 

The antibodies of the invention may be administered alone or in combination 
with other types of treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, administration of 
products of a species origin or species reactivity (in the case of antibodies) that is the 
same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered 
to a human patient for therapy or prophylaxis. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragments 
thereof, of the present invention. Such antibodies, fragments, or regions, will 
preferably have an affinity for polynucleotides or polypeptides of the invention, 
including fragments thereof. Preferred binding affinities include those with a 
dissociation constant or Kd less than 5 X 10 2 M, 10 2 M, 5 X 10' 3 M, 10" 3 M, 5 X lO" 4 
M, 10- 4 M, 5 X 10- 5 M, 10- 5 M, 5 X 10" 6 M, 10 6 M, 5 X 10" 7 M, 10" 7 M, 5 X 10" 8 M, 
10- 8 M, 5 X 10-' M, 10- 9 M, 5 X 10"> M, 10"> M, 5 X 10" M, 10" M, 5 X 10" M, 10" 
12 M, 5 X 10" M, 10- 13 M, 5 X 10" M, 10" M, 5 X 10" M, and 10" M. 
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Gene Therapy 

In a specific embodiment, nucleic acids comprising sequences encoding 
antibodies or functional derivatives thereof, are administered to treat, inhibit or 
5 prevent a disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy 
performed by the administration to a subject of an expressed or expressible nucleic 
acid. In this embodiment of the invention, the nucleic acids produce their encoded 
protein that mediates a therapeutic effect. 

10 Any of the methods for gene therapy available in the art can be used according 

to the present invention. Exemplary methods are described below. 

For general reviews of the methods of gene therapy, see Goldspiel et al., 
Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 

15 260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
(1993); May, TIBTECH 1 1(5): 155-215 (1993). Methods commonly known in the art 
of recombinant DNA technology which can be used are described in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 

20 (1990). 

In a preferred aspect, the compound comprises nucleic acid sequences 
encoding an antibody, said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
thereof in a suitable host. In particular, such nucleic acid sequences have promoters 

25 operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, tissue- specific. In another particular embodiment, 
nucleic acid molecules are used in which the antibody coding sequences and any other 
desired sequences are flanked by regions that promote homologous recombination at a 
desired site in the genome, thus providing for intrachromosomal expression of the 

30 antibody encoding nucleic acids (Roller and Smithies, Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); Zijlstra et al., Nature 342:435-438 (1989). In specific 
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embodiments, the expressed antibody molecule is a single chain antibody; 
alternatively, the nucleic acid sequences include sequences encoding both the heavy 
and light chains, or fragments thereof, of the antibody. 

Delivery of the nucleic acids into a patient may be either direct, in which case 
5 the patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or 
indirect, in which case, cells are first transformed with the nucleic acids in vitro, then 
transplanted into the patient. These two approaches are known, respectively, as in 
vivo or ex vivo gene therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered 

10 in vivo, where it is expressed to produce the encoded product. This can be 

accomplished by any of numerous methods known in the art, e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g., by infection using defective or attenuated 
retroviral or other viral vectors (see U.S. Patent No. 4,980,286), or by direct 

1 5 injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 
administering them in linkage to a peptide which is known to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 

20 e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc. In another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral 
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 

25 cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCT 
Publications WO 92/06180; WO 92/22635; WO92/20316; W093/14188, WO 
93/20221). Alternatively, the nucleic acid can be introduced intracellularly and 
incorporated within host cell DNA for expression, by homologous recombination 
(Koller and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., 

30 Nature 342:435-438 (1989)). 
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In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an antibody of the invention are used. For example, a retroviral vector can 
be used (see Miller et al., Meth. EnzymoL 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 
genome and integration into the host cell DNA. The nucleic acid sequences encoding 
the antibody to be used in gene therapy are cloned into one or more vectors, which 
facilitates delivery of the gene into a patient. More detail about retroviral vectors can 
be found in Boesen et al., Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to 
make the stem cells more resistant to chemotherapy. Other references illustrating the 
use of retroviral vectors in gene therapy are: Clowes et al., J. Clin. Invest. 93:644- 
651 (1994); Kiem et al., Blood 83:1467-1473 (1994); Salmons and Gunzberg, Human 
Gene Therapy 4:129-141 (1993); and Grossman and Wilson, Curr. Opin. in Genetics 
and Devel. 3:110-114(1993). 

Adenoviruses are other viral vectors that can be used in gene therapy. 
Adenoviruses are especially attractive vehicles for delivering genes to respiratory 
epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild 
disease. Other targets for adenovirus-based delivery systems are liver, the central 
nervous system, endothelial cells, and muscle. Adenoviruses have the advantage of 
being capable of infecting non-dividing cells. Kozarsky and Wilson, Current 
Opinion in Genetics and Development 3:499-503 (1993) present a review of 
adenovirus-based gene therapy. Boutet al., Human Gene Therapy 5:3-10 (1994) 
demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
therapy can be found in Rosenfeld et aL, Science 252:431-434 (1991); Rosenfeld et 
al., Cell 68:143- 155 (1992); Mastrangeli et al., J. Clin. Invest. 91:225-234 (1993); 
PCT Publication W094/12649; and Wang, et al., Gene Therapy 2:775-783 (1995). In 
a preferred embodiment, adenovirus vectors are used. 

Adeno-associated virus (AAV) has also been proposed for use in gene therapy 
(Walsh et aL, Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 
5,436,146). 
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Another approach to gene therapy involves transferring a gene to cells in 
tissue culture by such methods as electroporation, lipofection, calcium phosphate 
mediated transfection, or viral infection. Usually, the method of transfer includes the 
transfer of a selectable marker to the cells. The cells are then placed under selection 
5 to isolate those cells that have taken up and are expressing the transferred gene. 
Those cells are then delivered to a patient. 

In this embodiment, the nucleic acid is introduced into a cell prior to 
administration in vivo of the resulting recombinant cell. Such introduction can be 
carried out by any method known in the art, including but not limited to transfection, 

10 electroporation, microinjection, infection with a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous 
techniques are known in the art for the introduction of foreign genes into cells (see, 
e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al., Meth. 

15 Enzymol. 217:618-644 (1993); Cline, Pharmac. Ther. 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary 
developmental and physiological functions of the recipient cells are not disrupted. 
The technique should provide for the stable transfer of the nucleic acid to the cell, so 
that the nucleic acid is expressible by the cell and preferably heritable and 

20 expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various 
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 
progenitor cells) are preferably administered intravenously. The amount of cells 
envisioned for use depends on the desired effect, patient state, etc., and can be 

25 determined by one skilled in the art. 

Cells into which a nucleic acid can be introduced for purposes of gene therapy 
encompass any desired, available cell type, and include but are not limited to 
epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
blood cells such as Tlymphocytes, Blymphocytes, monocytes, macrophages, 

30 neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor 
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cells, in particular hematopoietic stem or progenitor cells, e.g., as obtained from bone 
marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the 

patient. 

In an embodiment in which recombinant cells are used in gene therapy, 
nucleic acid sequences encoding an antibody are introduced into the cells such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
administered in vivo for therapeutic effect. In a specific embodiment, stem or 
progenitor cells are used. Any stem and/or progenitor cells which can be isolated and 
maintained in vitro can potentially be used in accordance with this embodiment of 
the present invention (see e.g. PCT Publication WO 94/08598; Stemple and 
Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21 A:229 (1980); and 
Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of 
gene therapy comprises an inducible promoter operably linked to the coding region, 
such that expression of the nucleic acid is controllable by controlling the presence or 
absence of the appropriate inducer of transcription. Demonstration of Therapeutic or 
Prophylactic Activity 

The compounds or pharmaceutical compositions of the invention are 
preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic 
activity, prior to use in humans. For example, in vitro assays to demonstrate the 
therapeutic or prophylactic utility of a compound or pharmaceutical composition 
include, the effect of a compound on a cell line or a patient tissue sample. The effect 
of the compound or composition on the cell line and/or tissue sample can be 
determined utilizing techniques known to those of skill in the art including, but not 
limited to, rosette formation assays and cell lysis assays. In accordance with the 
invention, in vitro assays which can be used to determine whether administration of a 
specific compound is indicated, include in vitro cell culture assays in which a patient 
tissue sample is grown in culture, and exposed to or otherwise administered a 
compound, and the effect of such compound upon the tissue sample is observed. 
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Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 
composition of the invention, preferably an antibody of the invention. In a preferred 
aspect, the compound is substantially purified (e.g., substantially free from 
substances that limit its effect or produce undesired side-effects). The subject is 
preferably an animal, including but not limited to animals such as cows, pigs, horses, 
chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. 

Formulations and methods of administration that can be employed when the 
compound comprises a nucleic acid or an immunoglobulin are described above; 
additional appropriate formulations and routes of administration can be selected from 
among those described herein below. 

Various delivery systems are known and can be used to administer a 
compound of the invention, e.g., encapsulation in liposomes, microparticles, 
microcapsules, recombinant cells capable of expressing the compound, receptor- 
mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)), 
construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of 
introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 
compositions may be administered by any convenient route, for example by infusion 
or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., 
oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 
with other biologically active agents. Administration can be systemic or local. In 
addition, it may be desirable to introduce the pharmaceutical compounds or 
compositions of the invention into the central nervous system by any suitable route, 
including intraventricular and intrathecal injection; intraventricular injection may be 
facilitated by an intraventricular catheter, for example, attached to a reservoir, such 
as an Ommaya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. 

In a specific embodiment, it may be desirable to administer the pharmaceutical 
compounds or compositions of the invention locally to the area in need of treatment; 
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this may be achieved by, for example, and not by way of limitation, local infusion 
during surgery, topical application, e.g., in conjunction with a wound dressing after 
surgery, by injection, by means of a catheter, by means of a suppository, or by means 
of an implant, said implant being of a porous, non-porous, or gelatinous material, 
including membranes, such as sialastic membranes, or fibers. Preferably, when 
administering a protein, including an antibody, of the invention, care must be taken to 
use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a 
vesicle, in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et 
ah, in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein 
and Fidler (eds.), Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 
317-327; see generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in 
a controlled release system. In one embodiment, a pump may be used (see Langer, 
supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 
88:507 (1980); Saudeketal., N.Engl. J. Med. 321:574 (1989)). In another 
embodiment, polymeric materials can be used (see Medical Applications of 
Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); 
Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and 
Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci. Rev. 
Macromol. Chem. 23:61 (1983); see also Levy et al., Science 228:190 (1985); During 
et al., Ann. Neurol. 25:351 (1989); Howard et al., J.Neurosurg. 71:105 (1989)). In yet 
another embodiment, a controlled release system can be placed in proximity of the 
therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose 
(see, e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 
115-138(1984)). 

Other controlled release systems are discussed in the review by Langer 
(Science 249:1527-1533 (1990)). 

In a specific embodiment where the compound of the invention is a nucleic 
acid encoding a protein, the nucleic acid can be administered in vivo to promote 
expression of its encoded protein, by constructing it as part of an appropriate nucleic 
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acid expression vector and administering it so that it becomes intracellular, e.g., by 
use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 
use of microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating 
with lipids or cell-surface receptors or transfecting agents, or by administering it in 
linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g., 
Joliot et aL, Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc. Alternatively, a 
nucleic acid can be introduced intracellularly and incorporated within host cell DNA 
,for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such 
compositions comprise a therapeutically effective amount of a compound, and a 
pharmaceutically acceptable carrier. In a specific embodiment, the term 
"pharmaceutically acceptable" means approved by a regulatory agency of the Federal 
or a state government or listed in the U.S. Pharmacopeia or other generally recognized 
pharmacopeia for use in animals, and more particularly in humans. The term 
"carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic 
is administered. Such pharmaceutical carriers can be sterile liquids, such as water 
and oils, including those of petroleum, animal, vegetable or synthetic origin, such as 
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred 
carrier when the pharmaceutical composition is administered intravenously. Saline 
solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients 
include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, 
glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired, 
can also contain minor amounts of wetting or emulsifying agents, or pH buffering 
agents. These compositions can take the form of solutions, suspensions, emulsion, 
tablets, pills, capsules, powders, sustained-release formulations and the like. The 
composition can be formulated as a suppository, with traditional binders and carriers 
such as triglycerides. Oral formulation can include standard carriers such as 
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium 
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
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pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by 
E.W. Martin. Such compositions will contain a therapeutically effective amount of 
the compound, preferably in purified form, together with a suitable amount of carrier 
so as to provide the form for proper administration to the patient. The formulation 
should suit the mode of administration. 

In a preferred embodiment, the composition is formulated in accordance with 
routine procedures as a pharmaceutical composition adapted for intravenous 
administration to human beings. Typically, compositions for intravenous 
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the 
composition may also include a solubilizing agent and a local anesthetic such as 
lignocaine to ease pain at the site of the injection. Generally, the ingredients are 
supplied either separately or mixed together in unit dosage form, for example, as a dry 
lyophilized powder or water free concentrate in a hermetically sealed container such 
as an ampoule or sachette indicating the quantity of active agent. Where the 
composition is to be administered by infusion, it can be dispensed with an infusion 
bottle containing sterile pharmaceutical grade water or saline. Where the composition 
is administered by injection, an ampoule of sterile water for injection or saline can be 
provided so that the ingredients may be mixed prior to administration. 

The compounds of the invention can be formulated as neutral or salt forms. 
Pharmaceutically acceptable salts include those formed with anions such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those 
formed with cations such as those derived from sodium, potassium, ammonium, 
calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol, 
histidine, procaine, etc. 

The amount of the compound of the invention which will be effective in the 
treatment, inhibition and prevention of a disease or disorder associated with aberrant 
expression and/or activity of a polypeptide of the invention can be determined by 
standard clinical techniques. In addition, in vitro assays may optionally be employed 
to help identify optimal dosage ranges. The precise dose to be employed in the 
formulation will also depend on the route of administration, and the seriousness of 
the disease or disorder, and should be decided according to the judgment of the 
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practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0.1 mg/kg to 
100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 
patient is between 0.1 mg/kg and 20 mg/kg of the patient's body weight, more 
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 
of human antibodies and less frequent administration is often possible. Further, the 
dosage and frequency of administration of antibodies of the invention may be 
reduced by enhancing uptake and tissue penetration (e.g., into the brain) of the 
antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising 
one or more containers filled with one or more of the ingredients of the 
pharmaceutical compositions of the invention. Optionally associated with such 
containers) can be a notice in the form prescribed by a governmental agency 
regulating the manufacture, use or sale of pharmaceuticals or biological products, 
which notice reflects approval by the agency of manufacture, use or sale for human 
administration. Diagnosis and Imaging 

Labeled antibodies, and derivatives and analogs thereof, which specifically 
bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
diagnose, or monitor diseases, disorders, and/or conditions associated with the 
aberrant expression and/or activity of a polypeptide of the invention. The invention 
provides for the detection of aberrant expression of a polypeptide of interest, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of aberrant expression. 

The invention provides a diagnostic assay for diagnosing a disorder, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 
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fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular disorder. With 
5 respect to cancer, the presence of a relatively high amount of transcript in biopsied 
tissue from an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 

10 thereby preventing the development or further progression of the cancer. 

Antibodies of the invention can be used to assay protein levels in a biological 
sample using classical immunohistological methods known to those of skill in the art 
(e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecting 

15 protein gene expression include immunoassays, such as the enzyme linked 

immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody 
assay labels are known in the art and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (1 12In), and technetium (99Tc); luminescent labels, such as luminol; and 

20 fluorescent labels, such as fluorescein and rhodamine, and biotin. 

One aspect of the invention is the detection and diagnosis of a disease or 
disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterally, subcutaneously, or 

25 intraperitoneally) to a subject an effective amount of a labeled molecule which 
specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
unbound labeled molecule to be cleared to background level); c) determining 

30 background level; and d) detecting the labeled molecule in the subject, such that 
detection of labeled molecule above the background level indicates that the subject 
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has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods 
including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular system. 

It will be understood in the art that the size of the subject and the imaging 
system used will determine the quantity of imaging moiety needed to produce 
diagnostic images. In the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 
99mTc. The labeled antibody or antibody fragment will then preferentially 
accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of 
Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982). 

Depending on several variables, including the type of label used and the mode 
of administration, the time interval following the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following administration is 5 
to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is carried out by 
repeating the method for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 

Presence of the labeled molecule can be detected in the patient using methods 
known in the art for in vivo scanning. These methods depend upon the type of label 
used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in the diagnostic methods of 
the invention include, but are not limited to, computed tomography (CT), whole body 
scan such as position emission tomography (PET), magnetic resonance imaging 
(MRI), and sonography. 
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In a specific embodiment, the molecule is labeled with a radioisotope and is 
detected in the patient using a radiation responsive surgical instrument (Thurston et 
al., U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with 
a fluorescent compound and is detected in the patient using a fluorescence responsive 
5 scanning instrument. In another embodiment, the molecule is labeled with a positron 
emitting metal and is detected in the patent using positron emission-tomography. In 
yet another embodiment, the molecule is labeled with a paramagnetic label and is 
detected in a patient using magnetic resonance imaging (MRI). 
Kits 

1 0 The present invention provides kits that can be used in the above methods. In 

one embodiment, a kit comprises an antibody of the invention, preferably a purified 
antibody, in one or more containers. In a specific embodiment, the kits of the present 
invention contain a substantially isolated polypeptide comprising an epitope which is 
specifically immunoreactive with an antibody included in the kit. Preferably, the kits 
15 of the present invention further comprise a control antibody which does not react with 
the polypeptide of interest. In another specific embodiment, the kits of the present 
invention contain a means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may be conjugated to a detectable substrate such as a 
fluorescent compound, an enzymatic substrate, a radioactive compound or a 
20 luminescent compound, or a second antibody which recognizes the first antibody may 
be conjugated to a detectable substrate). 

In another specific embodiment of the present invention, the kit is a diagnostic 
kit for use in screening serum containing antibodies specific against proliferative 
and/or cancerous polynucleotides and polypeptides. Such a kit may include a control 
25 antibody that does not react with the polypeptide of interest. Such a kit may include a 
substantially isolated polypeptide antigen comprising an epitope which is specifically 
immunoreactive with at least one anti-polypeptide antigen antibody. Further, such a 
kit includes means for detecting the binding of said antibody to the antigen (e.g., the 
antibody may be conjugated to a fluorescent compound such as fluorescein or 
30 rhodamine which can be detected by flow cytometry). In specific embodiments, the 
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kit may include a recombinantly produced or chemically synthesized polypeptide 
antigen. The polypeptide antigen of the kit may also be attached to a solid support. 

In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may 
also include a non-attached reporter-labeled anti-human antibody. In this 
embodiment, binding of the antibody to the polypeptide antigen can be detected by 
binding of the said reporter-labeled antibody. 

In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The 
diagnostic kit includes a substantially isolated antibody specifically immunoreactive 
with polypeptide or polynucleotide antigens, and means for detecting the binding of 
the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the 
antibody is attached to a solid support. In a specific embodiment, the antibody may be 
a monoclonal antibody. The detecting means of the kit may include a second, labeled 
monoclonal antibody. Alternatively, or in addition, the detecting means may include 
a labeled, competing antigen. 

In one diagnostic configuration, test serum is reacted with a solid phase 
reagent having a surface-bound antigen obtained by the methods of the present 
invention. After binding with specific antigen antibody to the reagent and removing 
unbound serum components by washing, the reagent is reacted with reporter-labeled 
anti-human antibody to bind reporter to the reagent in proportion to the amount of 
bound anti-antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody, and the amount of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by 
incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
colorimetric substrate (Sigma, St. Louis, MO). 

The solid surface reagent in the above assay is prepared by known techniques 
for attaching protein material to solid support material, such as polymeric beads, dip 
sticks, 96-well plate or filter material. These attachment methods generally include 
non-specific adsorption of the protein to the support or covalent attachment of the 
protein, typically through a free amine group, to a chemically reactive group on the 
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solid support, such as an activated carboxyl, hydroxyl, or aldehyde group. 
Alternatively, streptavidin coated plates can be used in conjunction with biotinylated 
antigen(s). 

Thus, the invention provides an assay system or kit for carrying out this 
diagnostic method. The kit generally includes a support with surface- bound 
recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
surface-bound anti-antigen antibody. 

Fusion Proteins 

Any polypeptide of the present invention can be used to generate fusion 
proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirectly detect the second 
protein by binding to the polypeptide. Moreover, because secreted proteins target 
cellular locations based on trafficking signals, the polypeptides of the present 
invention can be used as targeting molecules once fused to other proteins. 

Examples of domains tfcat can be fused to polypeptides of the present 
invention include not only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 
through linker sequences. 

Moreover, fusion proteins may also be engineered to improve characteristics 

of the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-terminus of the 
polypeptide to improve stability and persistence during purification from the host cell 
or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facilitate handling 
of polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the present invention, including fragments, and 
specifically epitopes, can be combined with parts of the constant domain of 
immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof (CHI, CH2, CH3, and any 
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combination thereof, including both entire domains and portions thereof), resulting in 
chimeric polypeptides. These fusion proteins facilitate purification and show an 
increased half-life in vivo. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
5 domains of the constant regions of the heavy or light chains of mammalian 
immunoglobulins. (EP A 394,827; Traunecker et ah, Nature 331:84-86 (1988).) 
Fusion proteins having disulfide-linked dimeric structures (due to the IgG) can also be 
more efficient in binding and neutralizing other molecules, than the monomeric 
secreted protein or protein fragment alone. (Fountoulakis et al., J. Biochem. 

10 270:3958-3964(1995).) 

Similarly, EP-A-0 464 533 (Canadian counterpart 2045869) discloses fusion 
proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part in a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 

15 example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 
deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
would be desired. For example, the Fc portion may hinder therapy and diagnosis if 
the fusion protein is used as an antigen for immunizations. In drug discovery, for 
example, human proteins, such as hIL-5, have been fused with Fc portions for the 

20 purpose of high-throughput screening assays to identify antagonists of hIL-5. (See, 
D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al., J. Biol. 
Chem. 270:9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. 

25 In preferred embodiments, the marker amino acid sequence is a hexa-histidine 

peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth, CA, 91311), among others, many of which are commercially available. 
As described in Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 

30 Another peptide tag useful for purification, the "HA" tag, corresponds to an epitope 
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derived from the influenza hemagglutinin protein. (Wilson et al.. Cell 37:767 
(1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the present invention. 

Vectors. Host Cells, and Protein Prr>dnr( | j ft F1 

The present invention also relates to vectors containing the polynucleotide of 
the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid, viral, or retroviral 
vector. Retroviral vectors may be replication competent or replication defective. In 
the latter case, viral propagation generally will occur only in complementing host 
cells. 

The polynucleotides may be joined to a vector containing a selectable marker 
for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, 
such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 
vector is a virus, it may be packaged in vitro using an appropriate packaging cell line 
and then transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coli lac, trp, phoA and tac 
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to 
name a few. Other suitable promoters will be known to the skilled artisan. The 
expression constructs will further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 
translation initiating codon at the beginning and a termination codon (UAA, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one 
selectable marker. Such markers include dihydrofolate reductase, G418 or neomycin 
resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 
resistance genes for culturing in E. coli and other bacteria. Representative examples 
of appropriate hosts include, but are not limited to, bacterial cells, such as E. coli, 
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Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells 
(e.g., Saccharomyces cerevisiae or Pichia pastoris (ATCC Accession No. 201 178)); 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
5 mediums and conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 
9, available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, 
pNH16a, pNH18A, pNH46A, available from Stratagene Cloning Systems, Inc.; and 
ptrc99a, pKK223-3, pKK233-3, pDR540, pRIT5 available from Pharmacia Biotech, 

10 Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTl 
and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Preferred expression vectors for use in yeast systems include, but are 
not limited to pYES2, pYDl, pTEFl/Zeo, pYES2/GS, P PICZ,pGAPZ, pGAPZalph, 
pPIC9, pPIC3.5, pHIL-D2, pHIL-Sl, pPIC3.5K, pPIC9K, and PA0815 (all available 

15 from Invitrogen, Carlbad, CA). Other suitable vectors will be readily apparent to the 
skilled artisan. 

Introduction of the construct into the host cell can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated 
transfection, electroporation, transduction, infection, or other methods. Such methods 

20 are described in many standard laboratory manuals, such as Davis et al., Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that the 
polypeptides of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector. 

A polypeptide of this invention can be recovered and purified from 

25 recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exchange chromatography, 
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography. Most 
preferably, high performance liquid chromatography ("HPLC") is employed for 

30 purification. 



WO 00/43495 



PCT/USOO/00903 



158 



Polypeptides of the present invention, and preferably the secreted form, can 
also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured; products of chemical 
synthetic procedures; and products produced by recombinant techniques from a 
5 prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 
insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated 
or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 
10 mediated processes. Thus, it is well known in the art that the N-terminal methionine 
encoded by the translation initiation codon generally is removed with high efficiency 
from any protein after translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in most prokaryotes, for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of 
15 the amino acid to which the N-terminal methionine is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express the 
polypeptide of the present invention in a eukaryotic system. Pichia pastoris is a 
methylotrophic yeast which can metabolize methanol as its sole carbon source. A 
main step in the methanol metabolization pathway is the oxidation of methanol to 
20 formaldehyde using 0 2 . This reaction is catalyzed by the enzyme alcohol oxidase. In 
order to metabolize methanol as its sole carbon source, Pichia pastoris must generate 
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol 
oxidase for 0 2 . Consequently, in a growth medium depending on methanol as a main 
carbon source, the promoter region of one of the two alcohol oxidase genes (AOXJ) is 
25 highly active. In the presence of methanol, alcohol oxidase produced from the AOXJ 
gene comprises up to approximately 30% of the total soluble protein in Pichia 
pastoris. See, Ellis, S.B., et al, Mol Cell. Biol 5:1 1 1 1-21 (1985); Koutz, P.J, et al, 
Yeast 5:167-77 (1989); Tschopp, J.F., etal, Nucl Acids Res. 15:3859-76 (1987). 
Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the 
30 present invention, under the transcriptional regulation of all or part of the A OX1 



WO 00/43495 



159 



PCT/USOO/00903 



regulatory sequence is expressed at exceptionally high levels in Pichia yeast grown in 
the presence of methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding 
a polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially 
5 as described in "Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and 
J. £regg, eds. The Humana Press, Totowa, NJ, 1998. This expression vector allows 
expression and secretion of a protein of the invention by virtue of the strong AOX1 
promoter linked to the Pichia pastoris alkaline phosphatase (PHO) secretory signal 
peptide (i.e., leader) located upstream of a multiple cloning site. 
10 Many other yeast vectors could be used in place of pPIC9K, such as, pYES2, 

pYDl, pTEFl/Zeo, pYES2/GS. pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPIC3.5, 
pHIL-D2, pHIL-Sl, pPIC3.5K, and PA0815, as one skilled in the art would readily 
appreciate, as long as the proposed expression construct provides appropriately 
located signals for transcription, translation, secretion (if desired), and the like, 
15 including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding 
sequence, such as, for example, a polynucleotide of the present invention, may be 
achieved by cloning the heterologous polynucleotide of the invention into an 
expression vector such as, for example, pGAPZ or pGAPZalpha, and growing the 
20 yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
immortalized host cells of vertebrate origin, particularly mammalian origin, that have 
been engineered to delete or replace endogenous genetic material (e.g., coding 
25 sequence), and/or to include genetic material (e.g., heterologous polynucleotide 
sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 
regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 
30 via homologous recombination, resulting in the formation of a new transcription unit 
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(see, e.g., U.S. Patent No. 5,641,670, issued June 24, 1997; U.S. Patent No. 
5,733,761, issued March 31, 1998; International Publication No. WO 96/29411, 
published September 26, 1996; International Publication No. WO 94/12650, 
published August 4, 1994; Roller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 
5 (1989); and Zijlstra et al., Nature 342:435-438 (1989), the disclosures of each of 
which are incorporated by reference in their entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapillcr et al., Nature, 

10 310:105-1 11 (1984)). For example, a polypeptide corresponding to a fragment of a 
polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassical amino acids or chemical amino acid 
analogs can be introduced as a substitution or addition into the polypeptide sequence. 
Non-classical amino acids include, but are not limited to, to the D-isomers of the 

15 common amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 
aminobutyric acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, 
Aib, 2-amino isobutyric acid, 3-amino propionic acid, ornithine, norleucine, 
norvaline, hydroxyproline, sarcosine, citrulline, homocitrulline, cysteic acid, t- 
butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fluoro- 

20 amino acids, designer amino acids such as b-methyl amino acids, Ca-methyl amino 

acids, Na-methyl amino acids, and amino acid analogs in general.. Furthermore, the 

amino acid can be D (dextrorotary) or L (levorotary). 

The invention encompasses polypeptides which are differentially modified 
during or after translation, e.g., by glycosylation, acetylation, phosphorylation, 

25 amidation, derivatization by known protecting/blocking groups, proteolytic cleavage, 
linkage to an antibody molecule or other cellular ligand, etc. Any of numerous 
chemical modifications may be carried out by known techniques, including but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, 
papain, V8 protease, NaBH 4 ; acetylation, formylation, oxidation, reduction; metabolic 

30 synthesis in the presence of tunicamycin; etc. 
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Additional post-translational modifications encompassed by the invention 
include, for example, e.g., N-linked or O-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid 
backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and 
5 addition or deletion of an N-terminal methionine residue as a result of procaryotic 
host cell expression. The polypeptides may also be modified with a detectable label, 
such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 
isolation of the protein. 

Also provided by the invention are chemically modified derivatives of the 

10 polypeptides of the invention which may provide additional advantages such as 
increased solubility, stability and circulating time of the polypeptide, or decreased 
immunogenicity (see U.S. Patent NO: 4,179,337). The chemical moieties for 
derivitization may be selected from water soluble polymers such as polyethylene 
glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 

15 dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random 
positions within the molecule, or at predetermined positions within the molecule and 
may include one, two, three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or 
unbranched. For polyethylene glycol, the preferred molecular weight is between 

20 about 1 kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 
molecular weight) for ease in handling and manufacturing. Other sizes may be used, 
depending on the desired therapeutic profile (e.g., the duration of sustained release 
desired, the effects, if any on biological activity, the ease in handling, the degree or 

25 lack of antigenicity and other known effects of the polyethylene glycol to a 
therapeutic protein or analog). 

The polyethylene glycol molecules (or other chemical moieties) should be 
attached to the protein with consideration of effects on functional or antigenic 
domains of the protein. There are a number of attachment methods available to those 

30 skilled in the art, e.g., EP 0 401 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et al., Exp. Hematol. 20:1028-1035 (1992) (reporting 
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pegylation of GM-CSF using tresyl chloride). For example, polyethylene glycol may 
be covalently bound through amino acid residues via a reactive group, such as, a free 
amino or carboxyl group. Reactive groups are those to which an activated 
polyethylene glycol molecule may be bound. The amino acid residues having a free 
5 amino group may include lysine residues and the N-terminal amino acid residues; 
those having a free carboxyl group may include aspartic acid residues glutamic acid 
residues and the C-terminal amino acid residue. Sulfhydryl groups may also be used 
as a reactive group for attaching die polyethylene glycol molecules. Preferred for 
therapeutic purposes is attachment at an amino group, such as attachment at the 
10 N-terminus or lysine group. 

One may specifically desire proteins chemically modified at the N-terminus. 
Using polyethylene glycol as an illustration of the present composition, one may 
select from a variety of polyethylene glycol molecules (by molecular weight, 
branching, etc.), the proportion of polyethylene glycol molecules to protein 
1 5 (polypeptide) molecules in the reaction mix, the type of pegylation reaction to be 
performed, and the method of obtaining the selected N-terminally pegylated protein. 
The method of obtaining the N-terminally pegylated preparation (i.e., separating this 
moiety from other monopegylated moieties if necessary) may be by purification of the 
N-terminally pegylated material from a population of pegylated protein molecules. 
Selective proteins chemically modified at the N-terminus modification may be 
accomplished by reductive alkylation which exploits differential reactivity of different 
types of primary amino groups (lysine versus the N-terminal) available for 
derivatization in a particular protein. Under the appropriate reaction conditions, 
substantially selective derivatization of the protein at the N-terminus with a carbonyl 
group containing polymer is achieved. 

The polypeptides of the invention may be in monomers or multimers (i.e., 
dimers, trimers, tetramers and higher multimers). Accordingly, the present invention 
relates to monomers and multimers of the polypeptides of the invention, their 
preparation, and compositions (preferably, Therapeutics) containing them. In specific 
embodiments, the polypeptides of the invention are monomers, dimers, trimers or 
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tetramers. In additional embodiments, the multimers of the invention are at least 
dimers, at least trimers, or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. 
As used herein, the term homomer, refers to a multimer containing only polypeptides 
5 corresponding to the amino acid sequence of SEQ ID NO: Y or encoded by the cDNA 
contained in a deposited clone (including fragments, variants, splice variants, and 
fusion proteins, corresponding to these polypeptides as described herein). These 
homomers may contain polypeptides having identical or different amino acid 
sequences. In a specific embodiment, a homomer of the invention is a multimer 
10 containing only polypeptides having an identical amino acid sequence. In another 
specific embodiment, a homomer of the invention is a multimer containing 
polypeptides having different amino acid sequences. In specific embodiments, the 
multimer of the invention is a homodimer (e.g., containing polypeptides having 
identical or different amino acid sequences) or a homotrimer (e.g., containing 
15 polypeptides having identical and/or different amino acid sequences). In additional 
embodiments, the homomeric multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homotetramer. 

As used herein, the term heteromer refers to a multimer containing one or 
more heterologous polypeptides (i.e., polypeptides of different proteins) in addition to 
20 the polypeptides of the invention. In a specific embodiment, the multimer of the 

invention is a heterodimer, a heterotrimer, or a heterotetramer. In additional 

embodiments, the heteromeric multimer of the invention is at least a heterodimer, at 
least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophilic, 
25 ionic and/or covalent associations and/or may be indirectly linked, by for example, 
liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. In another embodiment, heteromultimers of 
the invention, such as, for example, heterotrimers or heterotetramers, are formed 
30 when polypeptides of the invention contact antibodies to the polypeptides of the 

invention (including antibodies to the heterologous polypeptide sequence in a fusion 
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protein of the invention) in solution. In other embodiments, multimers of the 
invention are formed by covalent associations with and/or between the polypeptides 
of the invention. Such covalent associations may involve one or more amino acid 
residues contained in the polypeptide sequence ( e.g., that recited in the sequence 
i listing, or contained in the polypeptide encoded by a deposited clone). In one 

instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally 
occurring) polypeptide. In another instance, the covalent associations are the 
consequence of chemical or recombinant manipulation. Alternatively, such covalent 
associations may involve one or more amino acid residues contained in the 
heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 
contained in a fusion protein of the invention (see, e.g., US Patent Number 
5,478,925). In a specific example, the covalent associations are between the 
heterologous sequence contained in an Fc fusion protein of the invention (as 
described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from 
another protein that is capable of forming covalently associated multimers, such as for 
example, oseteoprotegerin (see, e.g., International Publication NO: WO 98/49305, the 
contents of which are herein incorporated by reference in its entirety). In another 

embodiment, two or more polypeptides of the invention are joined through peptide 

linkers. Examples include those peptide linkers described in U.S. Pat. No. 5,073,627 
(hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional 
recombinant DNA technology. 

Another method for preparing multimer polypeptides of the invention involves 
use of polypeptides of the invention fused to a leucine zipper or isoleucine zipper 
polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 
that promote multimerization of the proteins in which they are found. Leucine 
zippers were originally identified in several DNA-binding proteins (Landschulz et al., 
Science 240:1759, (1988)), and have since been found in a variety of different 
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proteins. Among the known leucine zippers are naturally occurring peptides and 
derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains 
suitable for producing soluble multimeric proteins of the invention are those described 
in PCT application WO 94/10308, hereby incorporated by reference. Recombinant 

5 fusion proteins comprising a polypeptide of the invention fused to a polypeptide 
sequence that dimerizes or trimerizes in solution are expressed in suitable host cells, 
and the resulting soluble multimeric fusion protein is recovered from the culture 
supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced 

10 biological activity. Preferred leucine zipper moieties and isoleucine moieties are 
those that preferentially form trimers. One example is a leucine zipper derived from 
lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS Letters 344:191, 
(1994)) and in U.S. patent application Ser. No. 08/446,922, hereby incorporated by 
reference. Other peptides derived from naturally occurring trimeric proteins may be 

15 employed in preparing trimeric polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions 
between Flag® polypeptide sequence contained in fusion proteins of the invention 
containing Flag® polypeptide seuqence. In a further embodiment, associations 
proteins of the invention are associated by interactions between heterologous 

20 polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 
Flag® antibody. 

The multimers of the invention may be generated using chemical techniques 
known in the art. For example, polypeptides desired to be contained in the multimers 
of the invention may be chemically cross-linked using linker molecules and linker 

25 molecule length optimization techniques known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). 
Additionally, multimers of the invention may be generated using techniques known in 
the art to form one or more inter-molecule cross-links between the cysteine residues 
located within the sequence of the polypeptides desired to be contained in the 

30 multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). Further, polypeptides of the invention may be routinely 
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modified by the addition of cysteine or biotin to the C terminus or N-terminus of the 
polypeptide and techniques known in the art may be applied to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). Additionally, 
techniques known in the art may be applied to generate liposomes containing the 
polypeptide components desired to be contained in the multimer of the invention (see, 
e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its 
entirety). 

Alternatively, multimers of the invention may be generated using genetic 
engineering techniques known in the art. In one embodiment, polypeptides contained 
in multimers of the invention are produced recombinantly using fusion protein 
technology described herein or otherwise known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of the invention are 
generated by ligating a polynucleotide sequence encoding a polypeptide of the 
invention to a sequence encoding a linker polypeptide and then further to a synthetic 
polynucleotide encoding the translated product of the polypeptide in the reverse 
orientation from the original C-terminus to the N-terminus (lacking the leader 
sequence) (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). In another embodiment, recombinant techniques described 
herein or otherwise known in the art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 
peptide) and which can be incorporated by membrane reconstitution techniques into 
liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). 

Uses of the Polynucleotide 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
known techniques. 



WO 00/43495 



167 



PCT/US00/00903 



The polynucleotides of the present invention are useful for chromosome 
identification. There exists an ongoing need to identify new chromosome markers, 
since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present 
5 invention can be used as a chromosome marker. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers are then used for PCR screening of 

10 somatic cell hybrids containing individual human chromosomes. Only those hybrids 
containing the human gene corresponding to the SEQ ID NO:X will yield an 
amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PCR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per 

1 5 day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
strategies that can be used include in situ hybridization, prescreening with labeled 
flow-sorted chromosomes, and preselection by hybridization to construct 
chromosome specific-cDNA libraries. 

20 Precise chromosomal location of the polynucleotides can also be achieved 

using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. 
This technique uses polynucleotides as short as 500 or 600 bases; however, 
polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
Verma et ah, "Human Chromosomes: a Manual of Basic Techniques," Pergamon 

25 Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
marking multiple sites and/or multiple chromosomes). Preferred polynucleotides 
correspond to the noncoding regions of the cDNAs because the coding sequences are 

30 more likely conserved within gene families, thus increasing the chance of cross 
hybridization during chromosomal mapping. 
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Once a polynucleotide has been mapped to a precise chromosomal location, 
the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
5 McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library) .) Assuming 1 megabase mapping resolution and 
one gene per 20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the polynucleotide and 
10 the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 
translocations, are examined in chromosome spreads or by PCR. If no structural 
alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 
1 5 mutation may cause the disease. However, complete sequencing of the polypeptide 
and the corresponding gene from several normal individuals is required to distinguish 
the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
20 individuals as compared to unaffected individuals can be assessed using 

polynucleotides of the present : -invention. -Any of these alterations(altered expression, - 
chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis 
25 of a disorder, involving measuring the expression level of polynucleotides of the 
present invention in cells or body fluid from an individual and comparing the 
measured gene expression level with a standard level of polynucleotide expression 
level, whereby an increase or decrease in the gene expression level compared to the 
standard is indicative of a disorder. 
30 In still another embodiment, the invention includes a kit for analyzing samples 

for the presence of proliferative and/or cancerous polynucleotides derived from a test 
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subject. In a general embodiment, the kit includes at least one polynucleotide probe 
containing a nucleotide sequence that will specifically hybridize with a 
polynucleotide of the present invention and a suitable container. In a specific 
embodiment, the kit includes two polynucleotide probes defining an internal region of 
5 the polynucleotide of the present invention, where each probe has one strand 
containing a 31'mer-end internal to the region. In a further embodiment, the probes 
may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a disorder, has already been made according to 
conventional methods, the present invention is useful as a prognostic indicator, 

10 whereby patients exhibiting enhanced or depressed polynucleotide of the present 
invention expression will experience a worse clinical outcome relative to patients 
expressing the gene at a level nearer the standard level. 

By "measuring the expression level of polynucleotide of the present 
invention" is intended qualitatively or quantitatively measuring or estimating the level 

15 of the polypeptide of the present invention or the level of the mRNA encoding the 
polypeptide in a first biological sample either directly (e.g., by determining or 
estimating absolute protein level or mRNA level) or relatively (e.g., by comparing to 
the polypeptide level or mRNA level in a second biological sample). Preferably, the 
polypeptide level or mRNA level in the first biological sample is measured or 

20 estimated and compared to a standard polypeptide level or mRNA level, the standard 
being taken from a second biological sample obtained from an individual not having 
the disorder or being determined by averaging levels from a population of individuals 
not having a disorder. As will be appreciated in the art, once a standard polypeptide 
level or mRNA level is known, it can be used repeatedly as a standard for 

25 comparison. 

By "biological sample" is intended any biological sample obtained from an 
individual, body fluid, cell line, tissue culture, or other source which contains the 
polypeptide of the present invention or mRNA. As indicated, biological samples 
include body fluids (such as semen, lymph, sera, plasma, urine, synovial fluid and 
30 spinal fluid) which contain the polypeptide of the present invention, and other tissue 
sources found to express the polypeptide of the present invention. Methods for 
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obtaining tissue biopsies and body fluids from mammals are well known in the art. 
Where the biological sample is to include mRNA, a tissue biopsy is the preferred 
source. 

The method(s) provided above may preferrably be applied in a diagnostic 
5 method and/or kits in which polynucleotides and/or polypeptides are attached to a 
solid support. In one exemplary method, the support may be a "gene chip" or a 
"biological chip" as described in US Patents 5,837,832, 5,874,219, and 5,856,174. 
Further, such a gene chip with polynucleotides of the present invention attached may 
be used to identify polymorphisms between the polynucleotide sequences, with 

10 polynucleotides isolated from a test subject. The knowledge of such polymorphisms 
(i.e. their location, as well as, their existence) would be beneficial in identifying 
disease loci for many disorders, including cancerous diseases and conditions. Such a 
method is described in US Patents 5,858,659 and 5,856,104. The US Patents 
referenced supra are hereby incorporated by reference in their entirety herein. 

15 The present invention encompasses polynucleotides of the present invention 

that are chemically synthesized, or reproduced as peptide nucleic acids (PNA), or 
according to other methods known in the art. The use of PNAs would serve as the 
preferred form if the polynucleotides are incorporated onto a solid support, or gene 
chip. For the purposes of the present invention, a peptide nucleic acid (PNA) is a 

20 polyamide type of DNA analog and the monomeric units for adenine, guanine, 

thymine and cytosine are -available commercially (Perceptive Biosystems). Certain 

components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 
derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, M. Egholm, R. H. 
Berg and O. Buchardt, Science 254, 1497 (1991); and M. Egholm, O. Buchardt, 

25 L.Christensen, C. Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. K. Kim, B. 
Norden, and P. E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and 
tightly to complementary DNA strands and are not degraded by nucleases. In fact, 
PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the polyamide 

30 backbone is more flexible. Because of this, PNA/DNA duplexes bind under a wider 
range of stringency conditions than DNA/DNA duplexes, making it easier to perform 
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multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
binding. In addition, it is more likely that single base mismatches can be determined 
with PNA/DNA hybridization because a single mismatch in a PNA/DNA 15-mer 
lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16° C for the DNA/DNA 15- 
5 mer duplex. Also, the absence of charge groups in PNA means that hybridization can 
be done at low ionic strengths and reduce possible interference by salt during the 
analysis. 

The present invention is useful for detecting cancer in mammals. In particular 
the invention is useful during diagnosis of pathological cell proliferative neoplasias 

10 which include, but are not limited to: acute myelogenous leukemias including acute 
monocytic leukemia, acute myeloblasts leukemia, acute promyelocytic leukemia, 
acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocytic 
leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous 
leukemias including chronic myelomonocytic leukemia, chronic granulocytic 

15 leukemia, etc. Preferred mammals include monkeys, apes, cats, dogs, cows, pigs, 
horses, rabbits and humans. Particularly preferred are humans. 

Pathological cell proliferative diseases, disorders, and/or conditions are often 
associated with inappropriate activation of proto-oncogenes. (Gelmann, E. P. et al., 
"The Etiology of Acute Leukemia: Molecular Genetics and Viral Oncology," in 

20 Neoplastic Diseases of the Blood, Vol 1., Wiernik, P. H. et al. eds., 161-182 (1985)). 
— .. Neoplasias are now believed to result from the qualitative alteration of a normal 
cellular gene product, or from the quantitative modification of gene expression by 
insertion into the chromosome of a viral sequence, by chromosomal translocation of a 
gene to a more actively transcribed region, or by some other mechanism. (Gelmann 

25 et al., supra) It is likely that mutated or altered expression of specific genes is 
involved in the pathogenesis of some leukemias, among other tissues and cell types. 
(Gelmann et al., supra) Indeed, the human counterparts of the oncogenes involved in 
some animal neoplasias have been amplified or translocated in some cases of human 
leukemia and carcinoma. (Gelmann et al., supra) 

30 For example, c-myc expression is highly amplified in the non-lymphocytic leukemia 
cell line HL-60. When HL-60 cells are chemically induced to stop proliferation, the 
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level of c-myc is found to be downregulated. (International Publication Number WO 
91/15580) However, it has been shown that exposure of HL-60 cells to a DNA 
construct that is complementary to the 5' end of c-myc or c-myb blocks translation of 
the corresponding mRNAs which downregulates expression of the c-myc or c-myb 
5 proteins and causes arrest of cell proliferation and differentiation of the treated cells. 
(International Publication Number WO 91/15580; Wickstrom et ah, Proc. Natl. Acad. 
Sci. 85:1028 (1988); Anfossi et al., Proc. Natl. Acad. Sci. 86:3379 (1989)). However, 
the skilled artisan would appreciate the present invention's usefulness would not be 
limited to treatment of proliferative diseases, disorders, and/or conditions of 
0 hematopoietic cells and tissues, in light of the numerous cells and cell types of 
varying origins which are known to exhibit proliferative phenotypes. 

In addition to the foregoing, a polynucleotide can be used to control gene 
expression through triple helix formation or antisense DNA or RN A. Antisense 
techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 
5 "Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression,CRCPress, Boca 
Raton, FL (1988). Triple helix formation is discussed in, for instance Lee et al., 
Nucleic Acids Research 6: 3073 (1979); Cooney et al., Science 241: 456 (1988); and 
Dervan et al., Science 251: 1360 (1991). Both methods rely on binding of the 
polynucleotide to a complementary DNA or RNA. For these techniques, preferred 
0 polynucleotides are usually oligonucleotides 20 to 40 bases in length and 

complementary to either the region of the gene involved in transcription (triple helix - 
see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 
(1988); and Dervan et al., Science 251:1360 (1991) ) or to the mRNA itself (antisense 
- Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988).) Triple helix 
formation optimally results in a shut-off of RNA transcription from DNA, while 
antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques are effective in model systems, and the information 
disclosed herein can be used to design antisense or triple helix polynucleotides in an 
effort to treat or prevent disease. 
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Polynucleotides of the present invention are also useful in gene therapy. One 
goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
5 manner. Another goal is to insert a new gene that was not present in the host genome, 
thereby producing a new trait in the host cell. 

The polynucleotides are also useful for identifying individuals from minute 
•h biological samples. The United States military, for example, is considering the use of 

restriction fragment length polymorphism (RFLP) for identification of its personnel. 
10 In this technique, an individual's genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 
15 markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative 
to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PCR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 

20 this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an unique ID database is established for an 
individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 

Forensic biology also benefits from using DNA-based identification 

25 techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or 
surfactant,urine,fecal matter, etc., can be amplified using PCR. In one prior art 
technique, gene sequences amplified from polymorphic loci, such as DQa class II 

30 HLA gene, are used in forensic biology to identify individuals. (Erlich, H., PCR 
Technology, Freeman and Co. (1992).) Once these specific polymorphic loci are 
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amplified, they are digested with one or more restriction enzymes, yielding an 
identifying set of bands on a Southern blot probed with DNA corresponding to the 
DQa class H HLA gene. Similarly, polynucleotides of the present invention can be 
used as polymorphic markers for forensic purposes. 

There is also a need for reagents capable of identifying the source of a 
particular tissue. Such need arises, for example, in forensics when presented with 
tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared from the sequences of the 
present invention. Panels of such reagents can identify tissue by species and/or by 
organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

In the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 
antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 



Uses of the P olypeptides 

- - Each of the polypeptides identified herein can be used in numerous ways. The 

following description should be considered exemplary and utilizes known techniques. 

A polypeptide of the present invention can be used to assay protein levels in a 
biological sample using antibody-based techniques. For example, protein expression 
in tissues can be studied with classical immunohistological methods. (Jalkanen, M., 
et at, J. Cell. Biol. 101:976-985 (1985); Jalkanen, M, et al., J. Cell . Biol. 105:3087- 
3096 (1987).) Other antibody-based methods useful for detecting protein gene 
expression include immunoassays, such as the enzyme linked immunosorbent assay 
(ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), indium (1 12In), and 
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technetium (99mTc), and fluorescent labels, such as fluorescein and rhodamine, and 
biotin. 

In addition to assaying secreted protein levels in a biological sample, proteins 
can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which 
emit detectable radiation but are not overtly harmful to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
deuterium, which may be incorporated into the antibody by labeling of nutrients for 
the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with 
an appropriate detectable imaging moiety, such as a radioisotope (for example, 1311, 
1 12In, 99mTc), a radio-opaque substance, or a material detectable by nuclear 
magnetic resonance, is introduced (for example, parenterally, subcutaneously, or 
intraperitoneally) into the mammal. It will be understood in the art that the size of the 
subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 
human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 millicuries of 99mTc. The labeled antibody or antibody fragment will then 
preferentially accumulate at the location of cells which contain the specific protein. 
In vivo tumor imaging is described in $ S W. Burchielet al., "Immunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982).) 

Thus, the invention provides a diagnostic method of a disorder, which 
involves (a) assaying the expression of a polypeptide of the present invention in cells 
or body fluid of an individual; (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed 
polypeptide gene expression level compared to the standard expression level is 
indicative of a disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a 
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predisposition for the development of the disease, or may provide a means for 
detecting the disease prior to the appearance of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earlier thereby preventing the 
5 development or further progression of the cancer. 

Moreover, polypeptides of the present invention can be used to treat, prevent, 
and/or diagnose disease. For example, patients can be administered a polypeptide of 
the present invention in an effort to replace absent or decreased levels of the 
polypeptide (e.g., insulin), to supplement absent or decreased levels of a different 

10 polypeptide (e.g., hemoglobin S for hemoglobin B, SOD, catalase, DNA repair 
proteins), to inhibit the activity of a polypeptide (e.g., an oncogene or tumor 
supressor), to activate the activity of a polypeptide (e.g., by binding to a receptor), to 
reduce the activity of a membrane bound receptor by competing with it for free ligand 
(e.g., soluble TNF receptors used in reducing inflammation), or to bring about a 

1 5 desired response (e.g., blood vessel growth inhibition, enhancement of the immune 
response to proliferative cells or tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can 
also be used to treat, prevent, and/or diagnose disease. For example, administration of 
an antibody directed to a polypeptide of the present invention can bind and reduce 

20 overproduction of the polypeptide. Similarly, administration of an antibody can 
activate the polypeptide, such as by binding to a polypeptide bound to a membrane 
(receptor). 

At the very least, the polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
25 columns using methods well known to those of skill in the art. Polypeptides can also 
be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, 
the polypeptides of the present invention can be used to test the following biological 
activities. 
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Gene Therapy Methods 

Another aspect of the present invention is to gene therapy methods for 
treatingor preventing disorders, diseases and conditions. The gene therapy methods 
relate to the introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) 
sequences into an animal to achieve expression of a polypeptide of the present 
invention. This method requires a polynucleotide which codes for a polypeptide of the 
invention that operatively linked to a promoter and any other genetic elements 
necessary for the expression of the polypeptide by the target tissue. Such gene therapy 
and delivery techniques are known in the art, see, for example, WO90/1 1092, which 
is herein incorporated by reference. 

Thus, for example, cells from a patient may be engineered with a 
polynucleotide (DNA or RNA) comprising a promoter operably linked to a 
polynucleotide of the invention ex vivo, with the engineered cells then being provided 
to a patient to be treated with the polypeptide. Such methods are well-known in the 
art. For example, see Belldegrun et al., J. Natl. Cancer Inst., 85:207-216 (1993); 
Ferrantini et al., Cancer Research, 53:107-1 1 12 (1993); Ferrantini et al., J. 
Immunology 153: 4604-4615 (1994); Kaido, T, et al., Int. J. Cancer 60: 221-229 
(1995); Ogura et al., Cancer Research 50: 5102-5106 (1990); Santodonato, et al., 
Human Gene Therapy 7:1-10 (1996); Santodonato, et al., Gene Therapy 4:1246-1255 
(1997); and Zhang, et al., Cancer Gene Therapy 3: 31-38 (1996)), which are herein 
incorporated by reference. In one embodiment, the cells which are engineered are 
arterial cells. The arterial cells may be reintroduced into the patient through direct 
injection to the artery, the tissues surrounding the artery, or through catheter injection. 

As discussed in more detail below, the polynucleotide constructs can be 
delivered by any method that delivers injectable materials to the cells of an animal, 
such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver, 
and the like). The polynucleotide constructs may be delivered in a pharmaceutically 
acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the invention is delivered as a naked 
polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences 
that are free from any delivery vehicle that acts to assist, promote or facilitate entry 
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into the cell, including viral sequences, viral particles, liposome formulations, 
lipofectin or precipitating agents and the like. However, the polynucleotides of the 
invention can also be delivered in liposome formulations and lipofectin formulations 
and the like can be prepared by methods well known to those skilled in the art. Such 
methods are described, for example, in U.S. Patent Nos. 5,593,972, 5,589,466, and 
5,580,859, which are herein incorporated by reference. 

The polynucleotide vector constructs of the invention used in the gene 
therapy method are preferably constructs that will not integrate into the host genome 
nor will they contain sequences that allow for replication. Appropriate vectors 
include pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from Stratagene; 
pSVK3, pBPV, pMSG and pSVL available from Pharmacia; and pEFl/V5, 
pcDNA3.1, and pRc/CMV2 available from Invitrogen. Other suitable vectors will be 
readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving 
the expression of polynucleotide sequence of the invention. Suitable promoters 
include adenoviral promoters, such as the adenoviral major late promoter; or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the 
respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT 
promoter, the metallothionein promoter; heat shock promoters; the albumin promoter; 
the ApoAI promoter; human globin promoters; viral thymidine kinase promoters, 
such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin 
promoter; and human growth hormone promoters. The promoter also may be the 
native promoter for the polynucleotides of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing 
naked nucleic acid sequences into target cells is the transitory nature of the 
polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired 
polypeptide for periods of up to six months. 

The polynucleotide construct of the invention can be delivered to the interstitial 
space of tissues within the an animal, including of muscle, skin, brain, lung, liver, 
spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, 
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gall bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, 
gland, and connective tissue. Interstitial space of the tissues comprises the intercellular, 
fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic 
fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 
5 same matrix within connective tissue ensheathing muscle cells or in the lacunae of 
bone. It is similarly the space occupied by the plasma of the circulation and the lymph 
fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 
preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They are preferably delivered to and 

10 expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely differentiated 
cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 
are particularly competent in their ability to take up and express polynucleotides. 

For the ndk&dnucleic acid sequence injection, an effective dosage amount of 

15 DNA or RNA will be in the range of from about 0.05 mg/kg body weight to about 50 
mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 

20 can readily be determined by those of ordinary skill in the art and may depend on the 

condition being treated and the route ofadministration. - - - . - . 

The preferred route of administration is by the parenteral route of injection 
into the interstitial space of tissues. However, other parenteral routes may also be 
used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 

25 bronchial tissues, throat or mucous membranes of the nose. In addition, naked DNA 
constructs can be delivered to arteries during angioplasty by the catheter used in the 
procedure. 

The naked polynucleotides are delivered by any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
30 injection, topical administration, catheter infusion, and so-called "gene guns". These 
delivery methods are known in the art. 
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The constructs may also be delivered with delivery vehicles such as viral 
sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art. 

In certain embodiments, the polynucleotide constructs of the invention are 
5 complexed in a liposome preparation. Liposomal preparations for use in the instant 
invention include cationic (positively charged), anionic (negatively charged) and 
neutral preparations. However, cationic liposomes are particularly preferred because a 
tight charge complex can be formed between the cationic liposome and the 
polyanionic nucleic acid. Cationic liposomes have been shown to mediate 

10 intracellular delivery of plasmid DNA (Feigner et al., Proc. Natl. Acad. Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference); mRNA (Malone et 
al., Proc. Natl. Acad. Sci. USA , 86:6077-6081 (1989), which is herein incorporated 
by reference); and purified transcription factors (Debs et al., J. Biol. Chem., 
265:10189-10192 (1990), which is herein incorporated by reference), in functional 

15 form. 

Cationic liposomes are readily available. For example, 
N[l-2,3-dioleyloxy)propyl]-N,N,N-triethylammonium (DOTMA) liposomes are 
particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island, N. Y. (See, also, Feigner et al., Proc. Natl Acad. Sci. USA , 
20 84:7413-7416 (1987), which is herein incorporated by reference). Other commercially 

available liposomes include transfectace (DD AB/DOPE)- and DOT AP/DOPE 

(Boehringer). 

Other cationic liposomes can be prepared from readily available materials 
using techniques well known in the art. See, e.g. PCT Publication NO: WO 90/1 1092 

25 (which is herein incorporated by reference) for a description of the synthesis of 

DOTAP (L2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation 
of DOTMA liposomes is explained in the literature, see, e.g., Feigner et al., Proc. 
Natl. Acad. Sci. USA, 84:7413-7417, which is herein incorporated by reference. 
Similar methods can be used to prepare liposomes from other cationic lipid materials. 

30 Similarly, anionic and neutral liposomes are readily available, such as from 

Avanti Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily 
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available materials. Such materials include phosphatidyl, choline, cholesterol, 
phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE), 
among others. These materials can also be mixed with the DOTMA and DOTAP 
5 starting materials in appropriate ratios. Methods for making liposomes using these 
materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine 
(DOPE) can be used in various combinations to make conventional liposomes, with or 

10 without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be 
prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a sonication vial. The sample is placed under a vacuum pump overnight and is 
hydrated the following day with deionized water. The sample is then sonicated for 2 
hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an 

15 inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
15EC. Alternatively, negatively charged vesicles can be prepared without sonication 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 
produce unilamellar vesicles of discrete size. Other methods are known and available 
to those of skill in the art. 

20 The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 

- vesicles (SUVs),_or. large unilamellar vesicles (LUVs), with SUVs being preferred. 

The various liposome-nucleic acid complexes are prepared using methods well known 
in the art. See, e.g., Straubinger et al., Methods of Immunology , 101:512-527 (1983), 
which is herein incorporated by reference. For example, MLVs containing nucleic 

25 acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 
tube and subsequently hydrating with a solution of the material to be encapsulated. 
SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be entrapped is added to a 
suspension of preformed MLVs and then sonicated. When using liposomes containing 

30 cationic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, sonicated, and 
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then the preformed liposomes are mixed directly with the DNA. The liposome and 
DNA form a very stable complex due to binding of the positively charged liposomes 
to the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods 
5 include Ca 2+ -EDTA chelation (Papahadjopoulos et a!., Biochim. Biophys. Acta, 
394:483 (1975); Wilson et al., Cell , 17:77 (1979)); ether injection (Deamer et ah, 
Biochim. Biophys. Acta, 443:629 (1976); Ostro et al., Biochem. Biophys. Res. 
Commun., 76:836 (1977); Fraley et al., Proc. Nad. Acad. Sci. USA, 76:3348 (1979)); 
detergent dialysis (Enoch et al., Proc. Natl. Acad. Sci. USA , 76:145 (1979)); and 

10 reverse-phase evaporation (REV) (Fraley et al., J. Biol. Chem., 255:10431 (1980); 
Szoka et al., Proc. Natl. Acad. Sci. USA , 75:145 (1978); Schaefer-Ridder et al., 
Science, 215:166 (1982)), which are herein incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10: 1 to about 
1:10. Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the 

15 ration will be about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1. 

U.S. Patent NO: 5,676,954 (which is herein incorporated by reference) reports 
on the injection of genetic material, complexed with cationic liposomes carriers, into 
mice. U.S. Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589,466, 
5,693,622, 5,580,859, 5,703,055, and international publication NO: WO 94/9469 

20 (which are herein incorporated by reference) provide cationic lipids for use in 

transfecting DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 
5,580,859, 5,703,055, and international publication NO: WO 94/9469 (which are 
herein incorporated by reference) provide methods for delivering DNA-cationic lipid 
complexes to mammals. 

25 In certain embodiments, cells are engineered, ex vivo or in vivo, using a 

retroviral particle containing RNA which comprises a sequence encoding 
polypeptides of the invention. Retroviruses from which the retroviral plasmid vectors 
may be derived include, but are not limited to, Moloney Murine Leukemia Virus, 
spleen necrosis virus, Rous sarcoma Virus, Harvey Sarcoma Virus, avian leukosis 

30 virus, gibbon ape leukemia virus, human immunodeficiency virus, Myeloproliferative 
Sarcoma Virus, and mammary tumor virus. 
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The retroviral plasmid vector is employed to transduce packaging cell lines to 
form producer cell lines. Examples of packaging cells which may be transfected 
include, but are not limited to, the PE501, PA317, R-2, R-AM, PA12, T19-14X, VT- 
19-17-H2, RCRE, RCRIP, GP+E-86, GP+envAml2, and DAN cell lines as described 
5 in Miller, Human Gene Therapy , 1:5-14 (1990), which is incorporated herein by 
reference in its entirety. The vector may transduce the packaging cells through any 
means known in the art. Such means include, but are not limited to, electroporation, 
the use of liposomes, and CaP0 4 precipitation. In one alternative, the retroviral 
plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 

10 administered to a host. 

The producer cell line generates infectious retroviral vector particles which 
include polynucleotide encoding polypeptides of the invention. Such retroviral vector 
particles then may be employed, to transduce eukaryotic cells, either in vitro or in 
vivo. The transduced eukaryotic cells will express polypeptides of the invention. 

15 In certain other embodiments, cells are engineered, ex vivo or in vivo, with 

polynucleotides of the invention contained in an adenovirus vector. Adenovirus can 
be manipulated such that it encodes and expresses polypeptides of the invention, and 
at the same time is inactivated in terms of its ability to replicate in a normal lytic viral 
life cycle. Adenovirus expression is achieved without integration of the viral DNA 

20 into the host cell chromosome, thereby alleviating concerns about insertional 

mutagenesis. Furthermore, adenoviruses have been used as live enteric vaccines for 

many years with an excellent safety profile (Schwartzet al., Am. Rev. Respir. Dis., 
109:233-238 (1974)). Finally, adenovirus mediated gene transfer has been 
demonstrated in a number of instances including transfer of alpha- 1 -antitrypsin and 

25 CFTR to the lungs of cotton rats (Rosenfeld et al.,Science , 252:431-434 (1991); 

Rosenfeld et al., Cell, 68:143-155 (1992)). Furthermore, extensive studies to attempt 
to establish adenovirus as a causative agent in human cancer were uniformly negative 
(Green et al. Proc. Natl. Acad. Sci. USA , 76:6606 (1979)). 

Suitable adenoviral vectors useful in the present invention are described, for 

30 example, in Kozarsky and Wilson, Curr. Opin. Genet. Devel., 3:499-503 (1993); 
Rosenfeld et al., Cell , 68:143-155 (1992); Engelhardt et al., Human Genet. Ther., 
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4:759-769 (1993); Yang et al., Nature Genet., 7:362-369 (1994); Wilson et al., 
Nature , 365:691-692 (1993); and U.S. Patent NO: 5,652,224, which are herein 
incorporated by reference. For example, the adenovirus vector Ad2 is useful and can 
be grown in human 293 cells. These cells contain the El region of adenovirus and 
5 constitutively express Ela and Elb, which complement the defective adenoviruses by 
providing the products of the genes deleted from the vector. In addition to Ad2, other 
varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present 
invention. 

Preferably, the adenoviruses used in the present invention are replication 

1 0 deficient. Replication deficient adenoviruses require the aid of a helper virus and/or 
packaging cell line to form infectious particles. The resulting virus is capable of 
infecting cells and can express a polynucleotide of interest which is operably linked to 
a promoter, but cannot replicate in most cells. Replication deficient adenoviruses 
may be deleted in one or more of all or a portion of the following genes: Ela, Elb, 

15 E3, E4, E2a, or LI through L5. 

In certain other embodiments, the cells are engineered, ex vivo or in vivo, 
using an adeno-associated virus (AAV). AAVs are naturally occurring defective 
viruses that require helper viruses to produce infectious particles (Muzyczka, Curr. 
Topics in Microbiol. Immunol., 158:97 (1992)). It is also one of the few viruses that 

20 may integrate its DNA into non-dividing cells. Vectors containing as little as 300 base 
pairs of AAV can be packaged and can integrate, but space for exogenous DNA is 
limited to about 4.5 kb. Methods for producing and using such AAVs are known in 
the art. See, for example, U.S. Patent Nos. 5,139,941, 5,173,414, 5,354,678, 
5,436,146, 5,474,935, 5,478,745, and 5,589,377. 

15 For example, an appropriate AAV vector for use in the present invention will 

include all the sequences necessary for DNA replication, encapsidation, and host-cell 
integration. The polynucleotide construct containing polynucleotides of the invention 
is inserted into the AAV vector using standard cloning methods, such as those found 
in Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 

10 Press (1989). The recombinant AAV vector is then transfected into packaging ceUs 
which are infected with a helper virus, using any standard technique, including 
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lipofection, electroporation, calcium phosphate precipitation, etc. Appropriate helper 
viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious 
AAV viral particles which contain the polynucleotide construct of the invention. 
5 These viral particles are then used to transduce eukaryotic cells, either ex vivo or in 
vivo. The transduced cells will contain the polynucleotide construct integrated into its 
genome, and will express the desired gene product. 

Another method of gene therapy involves operably associating heterologous 
control regions and endogenous polynucleotide sequences (e.g. encoding the 
10 polypeptide sequence of interest) via homologous recombination (see, e.g., U.S. 
Patent NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 
96/2941 1, published September 26, 1996; International Publication NO: WO 
94/12650, published August 4, 1994; Koller et ah, Proc. Natl. Acad. Sci. USA, 
86:8932-8935 (1989); and Zijlstraet al, Nature, 342:435-438 (1989). This method 
15 involves the activation of a gene which is present in the target cells, but which is not 
normally expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the 
art, which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiently 
20 complementary to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 
sequence will be sufficiently near the 5' end of the desired endogenous 
polynucleotide sequence so the promoter will be operably linked to the endogenous 
sequence upon homologous recombination. 
15 The promoter and the targeting sequences can be amplified using PCR. 

Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5' 
and 3' ends. Preferably, the 3' end of the first targeting sequence contains the same 
restriction enzyme site as the 5' end of the amplified promoter and the 5' end of the 
second targeting sequence contains the same restriction site as the 3' end of the 
10 amplified promoter. The amplified promoter and targeting sequences are digested 
and ligated together. 
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The promoter-targeting sequence construct is delivered to the cells, either as 
naked polynucleotide, or in conjunction with transfection-facilitating agents, such as 
liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating 
agents, etc., described in more detail above. The P promoter-targeting sequence can 
5 be delivered by any method, included direct needle injection, intravenous injection, 
topical administration, catheter infusion, particle accelerators, etc. The methods are 
described in more detail below. 

The promoter-targeting sequence construct is taken up by cells. Homologous 
recombination between the construct and the endogenous sequence takes place, such 
10 that an endogenous sequence is placed under the control of the promoter. The 
promoter then drives the expression of the endogenous sequence. 

The polynucleotides encoding polypeptides of the present invention may be 
administered along with other polynucleotides encoding other angiongenic proteins. 
Angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth 
15 factors, VEGF-1, VEGF-2 (VEGF-C), VEGF-3 (VEGF-B), epidermal growth factor 
alpha and beta, platelet-derived endothelial cell growth factor, platelet-derived growth 
factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 
factor, colony stimulating factor, macrophage colony stimulating factor, 
granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 
20 Preferably, the polynucleotide encoding a polypeptide of the invention 

contains a secretory signal sequence that facilitates secretion of the protein. 
Typically, the signal sequence is positioned in the coding region of the polynucleotide 
to be expressed towards or at the 5' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 
25 homologous or heterologous to the cells to be transfected. Additionally, the signal 
sequence may be chemically synthesized using methods known in the art. 

Any mode of administration of any of the above-described polynucleotides 
constructs can be used so long as the mode results in the expression of one or more 
molecules in an amount sufficient to provide a therapeutic effect. This includes direct 
30 needle injection, systemic injection, catheter infusion, biolistic injectors, particle 

accelerators (i.e., "gene guns"), gelfoam sponge depots, other commercially available 
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depot materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid 
(tablet or pill) pharmaceutical formulations, and decanting or topical applications 
during surgery. For example, direct injection of naked calcium 
phosphate-precipitated plasmid into rat liver and rat spleen or a protein-coated 
5 plasmid into the portal vein has resulted in gene expression of the foreign gene in the 
rat livers. (Kaneda et al., Science, 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. 
10 Administration of a composition locally within the area of arteries refers to injecting 
the composition centimeters and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide 
construct of the present invention in or around a surgical wound. For example, a 
patient can undergo surgery and the polynucleotide construct can be coated on the 
15 surface of tissue inside the wound or the construct can be injected into areas of tissue 
inside the wound. 

Therapeutic compositions useful in systemic administration, include 
recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable delivery vehicles for use with systemic 
20 administration comprise liposomes comprising ligands for targeting the vehicle to a 
particular site. 

Preferred methods of systemic administration, include intravenous injection, 
aerosol, oral and percutaneous (topical) delivery. Intravenous injections can be 
performed using methods standard in the art. Aerosol delivery can also be performed 

25 using methods standard in the art (see, for example, Stribling et al., Proc. Natl. Acad. 
Sci. USA , 189:1 1277-1 1281 (1992), which is incorporated herein by reference). Oral 
delivery can be performed by complexing a polynucleotide construct of the present 
invention to a carrier capable of withstanding degradation by digestive enzymes in the 
gut of an animal. Examples of such carriers, include plastic capsules or tablets, such 

30 as those known in the art. Topical delivery can be performed by mixing a 
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polynucleotide construct of the present invention with a lipophilic reagent (e.g., 
DMSO) that is capable of passing into the skin. 

Determining an effective amount of substance to be delivered can depend 
upon a number of factors including, for example, the chemical structure and 
5 biological activity of the substance, the age and weight of the animal, the precise 
condition requiring treatment and its severity, and the route of administration. The 
frequency of treatments depends upon a number of factors, such as the amount of 
polynucleotide constructs administered per dose, as well as the health and history of 
the subject. The precise amount, number of doses, and timing of doses will be 
10 determined by the attending physician or veterinarian. Therapeutic compositions of 
the present invention can be administered to any animal, preferably to mammals and 
birds. Preferred mammals include humans, dogs, cats, mice, rats, rabbits sheep, cattle, 
horses and pigs, with humans being particularly 

15 Biological ActivjHPQ 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used in assays to test for one or more biological activities. If these 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
that these molecules may be involved in the diseases associated with the biological 
20 activity. Thus, the polynucleotides or polypeptides, or agonists or antagonists could 
be used to treat the associated disease. _ . 

Immune Activity 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
25 invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
and/or conditions of the immune system, by activating or inhibiting the proliferation, 
differentiation, or mobilization (chemotaxis) of immune cells. Immune cells develop 
through a process called hematopoiesis, producing myeloid (platelets, red blood cells, 
neutrophils, and macrophages) and lymphoid (B and T lymphocytes) cells from 
30 pluripotent stem cells. The etiology of these immune diseases, disorders, and/or 
conditions may be genetic, somatic, such as cancer or some autoimmune diseases, 
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disorders,and/or conditions, acquired (e.g., by chemotherapy or toxins), or infectious. 
Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used as a marker or detector of a particular immune system disease 
or disorder. 

5 A polynucleotides or polypeptides, or agonists or antagonists of the present 

invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
and/or conditions of hematopoietic cells. A polynucleotides or polypeptides, or 
agonists or antagonists of the present invention could be used to increase 
differentiation and proliferation of hematopoietic cells, including the pluripotent stem 
10 cells, in an effort to treat or prevent those diseases, disorders, and/or conditions 

associated with a decrease in certain (or many) types hematopoietic cells. Examples 
of immunologic deficiency syndromes include, but are not limited to: blood protein 
diseases, disorders, and/or conditions (e.g. agammaglobulinemia, 
dysgammaglobulinemia), ataxia telangiectasia, common variable immunodeficiency, 
15 Digeorge Syndrome, HIV infection, HTLV-BLV infection, leukocyte adhesion 
deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 
combined immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the 
20 present invention could also be used to modulate hemostatic (the stopping of 
bleeding) or thrombolytic activity (clot formation). For example, by increasing 
hemostatic or thrombolytic activity, a polynucleotides or polypeptides, or agonists or 
antagonists of the present invention could be used to treat or prevent blood 
coagulation diseases, disorders, and/or conditions (e.g., afibrinogenemia, factor 
25 deficiencies), blood platelet diseases, disorders, and/or conditions (e.g. 

thrombocytopenia), or wounds resulting from trauma, surgery, or other causes. 
Alternatively, a polynucleotides or polypeptides, or agonists or antagonists of the 
present invention that can decrease hemostatic or thrombolytic activity could be used 
to inhibit or dissolve clotting. These molecules could be important in the treatment or 
30 prevention of heart attacks (infarction), strokes, or scarring. 
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A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be useful in treating, preventing, and/or diagnosing autoimmune 
diseases, disorders, and/or conditions. Many autoimmune diseases, disorders, and/or 
conditions result from inappropriate recognition of self as foreign material by immune 
5 cells. This inappropriate recognition results in an immune response leading to the 
destruction of the host tissue. Therefore, the administration of a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention that inhibits an 
immune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing autoimmune diseases, disorders, 
10 and/or conditions. 

Examples of autoimmune diseases, disorders, and/or conditions that can be 
treated, prevented, and/or diagnosed or detected by the present invention include, but 
are not limited to: Addison's Disease, hemolytic anemia, antiphospholipid syndrome, 
rheumatoid arthritis, dermatitis, allergic encephalomyelitis, glomerulonephritis, 

15 Goodpasture's Syndrome, Graves' Disease, Multiple Sclerosis, Myasthenia Gravis, 
Neuritis, Ophthalmia, Bullous Pemphigoid, Pemphigus, Polyendocrinopathies, 
Purpura, Reiter's Disease, Stiff-Man Syndrome, Autoimmune Thyroiditis, Systemic 
Lupus Erythematosus, Autoimmune Pulmonary Inflammation, Guillain-Barre 
Syndrome, insulin dependent diabetes mellitis, and autoimmune inflammatory eye 

20 disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly 
allergic asthma) or other respiratory problems, may also be treated, prevented, and/or 
diagnosed by polynucleotides or polypeptides, or agonists or antagonists of the 
present invention. Moreover, these molecules can be used to treat anaphylaxis, 

25 hypersensitivity to an antigenic molecule, or blood group incompatibility. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be used to treat, prevent, and/or diagnose organ rejection or graft- 
versus-host disease (GVHD). Organ rejection occurs by host immune cell destruction 
of the transplanted tissue through an immune response. Similarly, an immune 

30 response is also involved in GVHD, but, in this case, the foreign transplanted immune 
cells destroy the host tissues. The administration of a polynucleotides or 
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polypeptides, or agonists or antagonists of the present invention that inhibits an 
immune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing organ rejection or GVHD. 

Similarly, a polynucleotides or 
5 polypeptides, or agonists or antagonists of the present invention may also be used to 
modulate inflammation. For example, the polypeptide or polynucleotide or agonists 
or antagonist may inhibit the proliferation and differentiation of cells involved in an 
inflammatory response. These molecules can be used to treat, prevent, and/or 
diagnose inflammatory conditions, both chronic and acute conditions, including 

10 chronic prostatitis, granulomatous prostatitis and malacoplakia, inflammation 
associated with infection (e.g., septic shock, sepsis, or systemic inflammatory 
response syndrome (SIRS)), ischemia-reperfusion injury, endotoxin lethality, arthritis, 
complement-mediated hyperacute rejection, nephritis, cytokine or chemokine induced 
lung injury, inflammatory bowel disease, Crohn's disease, or resulting from over 

1 5 production of cytokines (e.g., TNF or IL- 1 .) 

HvperproliferativP nisnrHpr* 

A polynucleotides or polypeptides, or agonists or antagonists of the invention 
can be used to treat, prevent, and/or diagnose hyperproliferative diseases, disorders, 

20 and/or conditions, including neoplasms. A polynucleotides or polypeptides, or 
agonists or antagonists of the present invention may inhibit the proliferation of the 
disorder through direct or indirect interactions. Alternatively, a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention may proliferate other 
cells which can inhibit the hyperproliferative disorder. 

25 For example, by increasing an immune response, particularly increasing 

antigenic qualities of the hyperproliferative disorder or by proliferating, 
differentiating, or mobilizing T-cells, hyperproliferative diseases, disorders, and/or 
conditions can be treated, prevented, and/or diagnosed. This immune response may 
be increased by either enhancing an existing immune response, or by initiating a new 

30 immune response. Alternatively, decreasing an immune response may also be a 
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method of treating, preventing, and/or diagnosing hyperproliferative diseases, 
disorders, and/or conditions, such as a chemotherapeutic agent. 

Examples of hyperproliferative diseases, disorders, and/or conditions that can 
be treated, prevented, and/or diagnosed by polynucleotides or polypeptides, or 
5 agonists or antagonists of the present invention include, but are not limited to 
neoplasms located in the: colon, abdomen, bone, breast, digestive system, liver, 
pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, 
ovary, thymus, thyroid), eye, head and neck, nervous (central and peripheral), 
lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 
10 Similarly, other hyperproliferative diseases, disorders, and/or conditions can 

also be treated, prevented, and/or diagnosed by a polynucleotides or polypeptides, or 
agonists or antagonists of the present invention. Examples of such hyperproliferative 
diseases, disorders, and/or conditions include, but are not limited to: 
hypergammaglobulinemia, lymphoproliferative diseases, disorders, and/or conditions, 
15 paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstron's 
* Macroglobulinemia, Gaucher's Disease, histiocytosis, and any other 
hyperproliferative disease, besides neoplasia, located in an organ system listed above. 

One preferred embodiment utilizes polynucleotides of the present invention to 
inhibit aberrant cellular division, by gene therapy using the present invention, and/or 
20 protein fusions or fragments thereof. 

Thus, the present invention provides a method for treating or preventing cell - 
proliferative diseases, disorders, and/or conditions by inserting into an abnormally 
proliferating cell a polynucleotide of the present invention, wherein said 
polynucleotide represses said expression. 
25 Another embodiment of the present invention provides a method of treating or 

preventing cell-proliferative diseases, disorders, and/or conditions in individuals 
comprising administration of one or more active gene copies of the present invention 
to an abnormally proliferating cell or cells. In a preferred embodiment, 
polynucleotides of the present invention is a DNA construct comprising a 
30 recombinant expression vector effective in expressing a DNA sequence encoding said 
polynucleotides. In another preferred embodiment of the present invention, the DNA 
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construct encoding the poynucleotides of the present invention is inserted into cells to 
be treated utilizing a retrovirus, or more preferrably an adenoviral vector (See G J. 
Nabel, et. al., PNAS 1999 96: 324-326, which is hereby incorporated by reference). 
In a most preferred embodiment, the viral vector is defective and will not transform 
5 non-proliferating cells, only proliferating cells. Moreover, in a preferred 
embodiment, the polynucleotides of the present invention inserted into proliferating 
cells either alone, or in combination with or fused to other polynucleotides, can then 
be modulated via an external stimulus (i.e. magnetic, specific small molecule, 
chemical, or drug administration, etc.), which acts upon the promoter upstream of said 
10 polynucleotides to induce expression of the encoded protein product. As such the 
beneficial therapeutic affect of the present invention may be expressly modulated (i.e. 
to increase, decrease, or inhibit expression of the present invention) based upon said 
external stimulus. 

Polynucleotides of the present invention may be useful in repressing 
15 expression of oncogenic genes or antigens. By "repressing expression of the 
oncogenic genes " is intended the suppression of the transcription of the gene, the 
degradation of the gene transcript (pre-message RNA), the inhibition of splicing, the 
destruction of the messenger RNA, the prevention of the post-translational 
modifications of the protein, the destruction of the protein, or the inhibition of the 
20 normal function of the protein. 

... . _ .. . For loc al administration to abnormally proliferating cells, polynucleotides of 
the present invention may be administered by any method known to those of skill in 
the art including, but not limited to transfection, electroporation, microinjection of 
cells, or in vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any 

25 other method described throughout the specification. The polynucleotide of the 
present invention may be delivered by known gene delivery systems such as, but not 
limited to, retroviral vectors (Gilboa, J. Virology 44:845 (1982); Hocke, Nature 
320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or other efficient DNA 

30 delivery systems (Yates et al., Nature 313:812 (1985)) known to those skilled in the 
art. These references are exemplary only and are hereby incorporated by reference. 
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In order to specifically deliver or transfect cells which are abnormally proliferating 
and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skill in 
the art. Since host DNA replication is required for retroviral DNA to integrate and 
5 the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. Utilizing such a retroviral delivery system for 
polynucleotides of the present invention will target said gene and constructs to 
abnormally proliferating cells and will spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
10 proliferative disorder/disease sites in internal organs, body cavities and the like by use 
of imaging devices used to guide an injecting needle directly to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at 
the time of surgical intervention. 

By "cell proliferative disease" is meant any human or animal disease or 
15 disorder, affecting any one or any combination of organs, cavities, or body parts, 
which is characterized by single or multiple local abnormal proliferations of cells, 
groups of cells, or tissues, whether benign or malignant. 

Any amount of the polynucleotides of the present invention may be 
administered as long as it has a biologically inhibiting effect on the proliferation of 
20 the treated cells. Moreover, it is possible to administer more than one of the 
polynucleotide of the present invention simultaneously to the same site.- By 
"biologically inhibiting" is meant partial or total growth inhibition as well as 
decreases in the rate of proliferation or growth of the cells. The biologically 
inhibitory dose may be determined by assessing the effects of the polynucleotides of 
25 the present invention on target malignant or abnormally proliferating cell growth in 
tissue culture, tumor growth in animals and cell cultures, or any other method known 
to one of ordinary skill in the art. 

The present invention is further directed to antibody-based therapies which 
involve administering of anti-polypeptides and anti-polynucleotide antibodies to a 
30 mammalian, preferably human, patient for treating, preventing, and/or diagnosing one 
or more of the described diseases, disorders, and/or conditions. Methods for 
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producing anti-polypeptides and anti-polynucleotide antibodies polyclonal and 
monoclonal antibodies are described in detail elsewhere herein. Such antibodies may 
be provided in pharmaceutical^ acceptable compositions as known in the art or as 
described herein. 

5 A summary of the ways in which the antibodies of the present invention may 

be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some 
of these approaches are described in more detail below. Armed with the teachings 
10 provided herein, one of ordinary skill in the art will know how to use the antibodies of 
the present invention for diagnostic, monitoring or therapeutic purposes without 
undue experimentation. 

In particular, the antibodies, fragments and derivatives of the present invention 
are useful for treating, preventing, and/or diagnosing a subject having or developing 

15 cell proliferative and/or differentiation diseases, disorders, and/or conditions as 
described herein. Such treatment comprises administering a single or multiple doses 
of the antibody, or a fragment, derivative, or a conjugate thereof. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 

20 hematopoietic growth factors, for example, which serve to increase the number or 
activity of effector cells which interact with the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 

25 therapy of diseases, disorders, and/or conditions related to polynucleotides or 
polypeptides, including fragements thereof, of the present invention. Such antibodies, 
fragments, or regions, will preferably have an affinity for polynucleotides or 
polypeptides, including fragements thereof. Preferred binding affinities include those 
with a dissociation constant or Kd less than 5X10' 6 M, 10' 6 M, 5X10* 7 M, 10" 7 M, 5X10" 

30 8 M, 10 8 M, 5X10' 9 M, 10" 9 M, 5X10* ,0 M, 10 ,0 M, SXIO^M, 10"M, 5X10 ,2 M, 10 ,2 M, 
5X10 ,3 M, 10* ,3 M, 5X10 ,4 M, 10 M M, 5X10* ,5 M, and 10 ,5 M. 
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Moreover, polypeptides of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
combination with other polypeptides directly or indirectly, as described elsewhere 
herein. In a most preferred embodiment, said anti-angiogenesis effect may be 
5 achieved indirectly, for example, through the inhibition of hematopoietic, tumor- 
specific cells, such as tumor-associated macrophages (See Joseph IB, et al. J Natl 
Cancer Inst, 90(21): 1648-53 (1998), which is hereby incorporated by reference). 
Antibodies directed to polypeptides or polynucleotides of the present invention may 
also result in inhibition of angiogenesis directly, or indirectly (See Witte L, et al., 
10 Cancer Metastasis Rev. 17(2):155-61 (1998), which is hereby incorporated by 
reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments 
thereof may be useful in inhibiting proliferative cells or tissues through the induction 
of apoptosis. Said polypeptides may act either directly, or indirectly to induce 

15 apoptosis of proliferative cells and tissues, for example in the activation of a death- 
domain receptor, such as tumor necrosis factor (TNF) receptor- 1, CD95 (Fas/APO-1), 
TNF-receptor-related apoptosis-mediated protein (TRAMP) and TNF-related 
apoptosis-inducing ligand (TRAIL) receptor-1 and -2 (See Schulze-Osthoff K, et.al., 
Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference). 

20 Moreover, in another preferred embodiment of the present invention, said 
_ Polypeptides may induce apoptosis through other mechanisms, such as in the 
activation of other proteins which will activate apoptosis, or through stimulating the 
expression of said proteins, either alone or in combination with small molecule drugs 
or adjuviants, such as apoptonin, galectins, thioredoxins, antiinflammatory proteins 

25 (See for example, Mutat Res 400(1 -2):447-55 (1998), Med Hypotheses.50(5):423-33 
(1998), Chem Biol Interact. Apr 24;1 11-1 12:23-34 (1998), J Mol Med.76(6):402-12 
(1998), Int J Tissue React;20(l):3-15 (1998), which are all hereby incorporated by 
reference). 

Polypeptides, including protein fusions to, or fragments thereof, of the present 
30 invention are useful in inhibiting the metastasis of proliferative cells or tissues. 
Inhibition may occur as a direct result of administering polypeptides, or antibodies 
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directed to said polypeptides as described elsewere herein, or indirectly, such as 
activating the expression of proteins known to inhibit metastasis, for example alpha 4 
integrins, (See, e.g., Curr Top Microbiol Immunol 1998;231:125-41, which is hereby 
incorporated by reference). Such thereapeutic affects of the present invention may be 
5 achieved either alone, or in combination with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering 
compositions containing the polypeptides of the invention (e.g., compositions 
containing polypeptides or polypeptide antibodes associated with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 
10 expressing the polypeptide of the present invention. Polypeptides or polypeptide 
antibodes of the invention may be associated with with heterologous polypeptides, 
heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 
and/or covalent interactions. 

Polypeptides, protein fusions to, or fragments thereof, of the present invention are 
15 useful in enhancing the immunogenicity and/or antigenicity of proliferating cells or 
tissues, either directly, such as would occur if the polypeptides of the present 
invention 'vaccinated' the immune response to respond to proliferative antigens and 
immunogens, or indirectly, such as in activating the expression of proteins known to 
enhance the immune response (e.g. chemokines), to said antigens and immunogens. 

20 

Cardiovascular Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the invention 
may be used to treat, prevent, and/or diagnose cardiovascular diseases, disorders, 
and/or conditions, including peripheral artery disease, such as limb ischemia. 

25 Cardiovascular diseases, disorders, and/or conditions include cardiovascular 

abnormalities, such as arterio-arterial fistula, arteriovenous fistula, cerebral 
arteriovenous malformations, congenital heart defects, pulmonary atresia, and 
Scimitar Syndrome. Congenital heart defects include aortic coarctation, cor 
triatriatum, coronary vessel anomalies, crisscross heart, dextrocardia, patent ductus 

30 arteriosus, Ebstein's anomaly, Eisenmenger complex, hypoplastic left heart syndrome, 
levocardia, tetralogy of fallot, transposition of great vessels, double outlet right 
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ventricle, tricuspid atresia, persistent truncus arteriosus, and heart septal defects, such 
as aortopulmonary septal defect, endocardial cushion defects, Lutembacher's 
Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular diseases, disorders, and/or conditions also include heart 
5 disease, such as arrhythmias, carcinoid heart disease, high cardiac output, low cardiac 
output, cardiac tamponade, endocarditis (including bacterial), heart aneurysm, cardiac 
arrest, congestive heart failure, congestive cardiomyopathy, paroxysmal dyspnea, 
cardiac edema, heart hypertrophy, congestive cardiomyopathy, left ventricular 
hypertrophy, right ventricular hypertrophy, post-infarction heart rupture, ventricular 
10 septal rupture, heart valve diseases, myocardial diseases, myocardial ischemia, 
pericardial effusion, pericarditis (including constrictive and tuberculous), 
pneumopericardium, postpericardiotomy syndrome, pulmonary heart disease, 
rheumatic heart disease, ventricular dysfunction, hyperemia, cardiovascular 
pregnancy complications, Scimitar Syndrome, cardiovascular syphilis, and 
15 cardiovascular tuberculosis. 

Arrhythmias include sinus arrhythmia, atrial fibrillation, atrial flutter, 
bradycardia, extrasystolc, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 
block, long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim- 
type pre-excitation syndrome, Wolff-Parkinson-White syndrome, sick sinus 
20 syndrome, tachycardias, and ventricular fibrillation. Tachycardias include 

- . paroxysmal tachycardia, supraventricular tachycardia,- accelerated idioventricular 

rhythm, atrioventricular nodal reentry tachycardia, ectopic atrial tachycardia, ectopic 
junctional tachycardia, sinoatrial nodal reentry tachycardia, sinus tachycardia, 
Torsades de Pointes, and ventricular tachycardia. 
25 Heart valve disease include aortic valve insufficiency, aortic valve stenosis, 

hear murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve prolapse, 
mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary valve 
insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve 
insufficiency, and tricuspid valve stenosis. 
30 Myocardial diseases include alcoholic cardiomyopathy, congestive 

cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular stenosis, 
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pulmonary subvalvular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 
endocardial fibroelastosis, endomyocardial fibrosis, Kearns Syndrome, myocardial 
reperfusion injury, and myocarditis. 

Myocardial ischemias include coronary disease, such as angina pectoris, 
5 coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, 
Klippel-Trenaunay-Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, 
10 aortic diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive 
diseases, arteritis, enarteritis, polyarteritis nodosa, cerebrovascular diseases, disorders, 
and/or conditions, diabetic angiopathies, diabetic retinopathy, embolisms, thrombosis, 
erythromelalgia, hemorrhoids, hepatic veno-occlusive disease, hypertension, 
hypotension, ischemia, peripheral vascular diseases, phlebitis, pulmonary veno- 
15 occlusive disease, Raynaud's disease, CREST syndrome, retinal vein occlusion, 
Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia telangiectasia, 
hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose ulcer, 
vasculitis, and venous insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected 
20 aneurysms, ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include arteriosclerosis, intermittent claudication, 
carotid stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya 
disease, renal artery obstruction, retinal artery occlusion, and thromboangiitis 
25 obliterans. 

Cerebrovascular diseases, disorders, and/or conditions include carotid artery 
diseases, cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral 
arteriosclerosis, cerebral arteriovenous malformation, cerebral artery diseases, 
cerebral embolism and thrombosis, carotid artery thrombosis, sinus thrombosis, 
30 Wallenberg's syndrome, cerebral hemorrhage, epidural hematoma, subdural 
hematoma, subaraxhnoid hemorrhage, cerebral infarction, cerebral ischemia 
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(including transient), subclavian steal syndrome, periventricular leukomalacia, 
vascular headache, cluster headache, migraine, and vertebrobasilar insufficiency. 

Embolisms include air embolisms, amniotic fluid embolisms, cholesterol 
embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
5 thromoboembolisms. Thrombosis include coronary thrombosis, hepatic vein 
thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, and thrombophlebitis. 

Ischemia includes cerebral ischemia, ischemic colitis, compartment ' 
syndromes, anterior compartment syndrome, myocardial ischemia, reperfusion 
10 injuries, and peripheral limb ischemia. Vasculitis includes aortitis, arteritis, Behcet's 
Syndrome, Churg-Strauss Syndrome, mucocutaneous lymph node syndrome, 
thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch purpura, 
allergic cutaneous vasculitis, and Wegener's granulomatosis. 

Polynucleotides or polypeptides, or agonists or antagonists of the invention, 
15 are especially effective for the treatment of critical limb ischemia and coronary 
disease. 

Polypeptides may be administered using any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, biolistic injectors, particle 

20 accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid pharmaceutical formulations, decanting or 
topical applications during surgery, aerosol delivery. Such methods are known in the 
art. Polypeptides of the invention may be administered as part of a Therapeutic, 
described in more detail below. Methods of delivering polynucleotides of the 

25 invention are described in more detail herein. 

Anti-Angiogenesis Activity 

The naturally occurring balance between endogenous stimulators and 
inhibitors of angiogenesis is one in which inhibitory influences predominate. 
30 Rastinejad et al. t Cell 56:345-355 (1989). In those rare instances in which 
neovascularization occurs under normal physiological conditions, such as wound 
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healing, organ regeneration, embryonic development, and female reproductive 
processes, angiogenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological angiogenesis such as that characterizing 
solid tumor growth, these regulatory controls fail. Unregulated angiogenesis becomes 
5 pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 
A number of serious diseases are dominated by abnormal neovascularization 
including solid tumor growth and metastases, arthritis, some types of eye diseases, 
disorders, and/or conditions, and psoriasis. See, e.g., reviews by Moses et al., 
Biotech. 9:630-634 (1991); Folkman et al, N. Engl J. Med., 333:1757-1763 (1995); 

10 Auerbach et al, J. Microvasc. Res. 29:401-411 (1985); Folkman, Advances in 
Cancer Research, eds. Klein and Weinhouse, Academic Press, New York, pp. 175- 
203 (1985); Patz, Am. J. Opthalmol 94:715-743 (1982); and Folkman etal, Science 
227:719-725 (1983). In a number of pathological conditions, the process of 
angiogenesis contributes to the disease state. For example, significant data have 

15 accumulated which suggest that the growth of solid tumors is dependent on 
angiogenesis. Folkman and Klagsbrun, Science 235'M2-A41 (1987). 

The present invention provides for treatment of diseases, disorders, and/or 
conditions associated with neovascularization by administration of the 
polynucleotides and/or polypeptides of the invention, as well as agonists or 

20 antagonists of the present invention. Malignant and metastatic conditions which can 
be treated with the polynucleotides and polypeptides, or agonists or antagonists of the 
invention include, but are not limited to, malignancies, solid tumors, and cancers 
described herein and otherwise known in the art (for a review of such disorders, see 
Fishman et al, Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia (1985)).Thus, the 

25 present invention provides a method of treating, preventing, and/or diagnosing an 
angiogenesis-related disease and/or disorder, comprising administering to an 
individual in need thereof a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist of the invention. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be utilized in a variety 

30 of additional methods in order to therapeutically treator prevent a cancer or tumor. 
Cancers which may be treated, prevented, and/or diagnosed with polynucleotides, 
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polypeptides, antagonists and/or agonists include, but are not limited to solid tumors, 
including prostate, lung, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, 
liver, parotid, biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, 
bladder, thyroid cancer; primary tumors and metastases; melanomas; glioblastoma; 
5 Kaposi's sarcoma; leiomyosarcoma; non- small cell lung cancer; colorectal cancer; 
advanced malignancies; and blood born tumors such as leukemias. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be delivered topically, 
in order to treat or prevent cancers such as skin cancer, head and neck tumors, breast 
tumors, and Kaposi's sarcoma. 
10 Within yet other aspects, polynucleotides, polypeptides, antagonists and/or 

agonists may be utilized to treat superficial forms of bladder cancer by, for example, 
intravesical administration. Polynucleotides, polypeptides, antagonists and/or agonists 
may be delivered directly into the tumor, or near the tumor site, via injection or a 
catheter. Of course, as the artisan of ordinary skill will appreciate, the appropriate 
15 mode of administration will vary according to the cancer to be treated. Other modes 
of delivery are discussed herein. 

Polynucleotides, polypeptides, antagonists and/or agonists may be useful in 
treating, preventing, and/or diagnosing other diseases, disorders, and/or conditions, 
besides cancers, which involve angiogenesis. These diseases, disorders, and/or 
20 conditions include, but are not limited to: benign tumors, for example hemangiomas, 
acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
artheroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 
retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 
glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 
25 (abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 
wound healing; endometriosis; vasculogenesis; granulations; hypertrophic scars 
(keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial 
angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous malformations; 
ischemic limb angiogenesis; Osier-Webber Syndrome; plaque neovascularization; 
30 telangiectasia; hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound 
granulation; Crohn's disease; and atherosclerosis. 
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For example, within one aspect of the present invention methods are provided 
for treating, preventing, and/or diagnosing hypertrophic scars and keloids, comprising 
the step of administering a polynucleotide, polypeptide, antagonist and/or agonist of 
the invention to a hypertrophic scar or keloid. 
5 Within one embodiment of the present invention polynucleotides, 

polypeptides, antagonists and/or agonists are directly injected into a hypertrophic scar 
or keloid, in order to prevent the progression of these lesions. This therapy is of 
particular value in the prophylactic treatment of conditions which are known to result 
in the development of hypertrophic scars and keloids (e.g., burns), and is preferably 

10 initiated after the proliferative phase has had time to progress (approximately 14 days 
after the initial injury), but before hypertrophic scar or keloid development. As noted 
above, the present invention also provides methods for treating, preventing, and/or 
diagnosing neovascular diseases of the eye, including for example, corneal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, 

1 5 retrolental fibroplasia and macular degeneration. 

Moreover, Ocular diseases, disorders, and/or conditions associated with 
neovascularization which can be treated, prevented, and/or diagnosed with the 
polynucleotides and polypeptides of the present invention (including agonists and/or 
antagonists) include, but are not limited to: neovascular glaucoma, diabetic 

20 retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of prematurity 
macular degeneration, corneal graft neovascularization, as well as other eye 
inflammatory diseases, ocular tumors and diseases associated with choroidal or iris 
neovascularization. See, e.g., reviews by Waltman et al t Am. J. Ophthal 55:704-710 
(1978) and Gartner et al t Surv. Ophthal. 22:291-312 (1978). 

25 Thus, within one aspect of the present invention methods are provided for 

treating or preventing neovascular diseases of the eye such as corneal 
neovascularization (including corneal graft neovascularization), comprising the step 
of administering to a patient a therapeutically effective amount of a compound (as 
described above) to the cornea, such that the formation of blood vessels is inhibited. 

30 Briefly, the cornea is a tissue which normally lacks blood vessels. In certain 
pathological conditions however, capillaries may extend into the cornea from the 
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pericorneal vascular plexus of the limbus. When the cornea becomes vascularized, it 
also becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss 
may become complete if the cornea completely opacitates. A wide variety of 
diseases, disorders, and/or conditions can result in corneal neovascularization, 
5 including for example, corneal infections (e.g., trachoma, herpes simplex keratitis, 
leishmaniasis and onchocerciasis), immunological processes (e.g., graft rejection and 
Stevens-Johnson's syndrome), alkali burns, trauma, inflammation (of any cause), 
toxic and nutritional deficiency states, and as a complication of wearing contact 
lenses. 

10 Within particularly preferred embodiments of the invention, may be prepared 

for topical administration in saline (combined with any of the preservatives and 
antimicrobial agents commonly used in ocular preparations), and administered in 
eyedrop form. The solution or suspension may be prepared in its pure form and 
administered several times daily. Alternatively, anti-angiogenic compositions, 

1 5 prepared as described above, may also be administered directly to the cornea. Within 
preferred embodiments, the anti-angiogenic composition is prepared with a muco- 
adhesive polymer which binds to cornea. Within further embodiments, the anti- 
angiogenic factors or anti-angiogenic compositions may be utilized as an adjunct to 
conventional steroid therapy. Topical therapy may also be useful prophylactically in 
20 corneal lesions which are known to have a high probability of inducing an angiogenic 
response (such as chemical burns). In these. instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
complications. 

Within other embodiments, the compounds described above may be injected 
25 directly into the corneal stroma by an ophthalmologist under microscopic guidance. 
The preferred site of injection may vary with the morphology of the individual lesion, 
but the goal of the administration would be to place the composition at the advancing 
front of the vasculature (i.e., interspersed between the blood vessels and the normal 
cornea). In most cases this would involve perilimbic corneal injection to "protect" the 
30 cornea from the advancing blood vessels. This method may also be utilized shortly 
after a corneal insult in order to prophylactically prevent corneal neovascularization. 
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In this situation the material could be injected in the perilimbic cornea interspersed 
between the corneal lesion and its undesired potential limbic blood supply. Such 
methods may also be utilized in a similar fashion to prevent capillary invasion of 
transplanted corneas. In a sustained-release form injections might only be required 2- 
5 3 times per year. A steroid could also be added to the injection solution to reduce 
inflammation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for 
treating or preventing neovascular glaucoma, comprising the step of administering to 
a patient a therapeutically effective amount of a polynucleotide, polypeptide, 
10 antagonist and/or agonist to the eye, such that the formation of blood vessels is 
inhibited. In one embodiment, the compound may be administered topically to the 
eye in order to treat or prevent early forms of neovascular glaucoma. Within other 
embodiments, the compound may be implanted by injection into the region of the 
anterior chamber angle. Within other embodiments, the compound may also be 

15 placed in any location such that the compound is continuously released into the 
aqueous humor. Within another aspect of the present invention, methods are provided 
for treating or preventing proliferative diabetic retinopathy, comprising the step of 
administering to a patient a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist to the eyes, such that the formation of blood 

20 vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative 
diabetic retinopathy may be treated by injection into the aqueous humor or the 
vitreous, in order to increase the local concentration of the polynucleotide, 
polypeptide, antagonist and/or agonist in the retina. Preferably, this treatment should 

25 be initiated prior to the acquisition of severe disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for 
treating or preventing retrolental fibroplasia, comprising the step of administering to a 
patient a therapeutically effective amount of a polynucleotide, polypeptide, antagonist 
and/or agonist to the eye, such that the formation of blood vessels is inhibited. The 

30 compound may be administered topically, via intravitreous injection and/or via 
intraocular implants. 



WO 00/43495 PCT/US00/00903 

206 



Additionally, diseases, disorders, and/or conditions which can be treated, 
prevented, and/or diagnosed with the polynucleotides, polypeptides, agonists and/or 
agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 
angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, 
5 hemophilic joints, hypertrophic scars, nonunion fractures, Osier- Weber syndrome, 
pyogenic granuloma, scleroderma, trachoma, and vascular adhesions. 

Moreover, diseases, disorders, and/or conditions and/or states, which can be 
treated, prevented, and/or diagnosed with the the polynucleotides, polypeptides, 
agonists and/or agonists include, but are not limited to, solid tumors, blood bom 
0 tumors such as leukemias, tumor metastasis, Kaposi's sarcoma, benign tumors, for 
example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 
granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for example, 
diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 
rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, and 
5 uvietis, delayed wound healing, endometriosis, vascluogenesis, granulations, 
hypertrophic scars (keloids), nonunion fractures, scleroderma, trachoma, vascular 
adhesions, myocardial angiogenesis, coronary collaterals, cerebral collaterals, 
arteriovenous malformations, ischemic limb angiogenesis, Osier-Webber Syndrome, 
plaque neovascularization, telangiectasia, hemophiliac joints, angiofibroma 
) fibromuscular dysplasia, wound granulation, Crohn's disease, atherosclerosis, birth 
control agent by preventing vascularization required for embryo implantation 
controlling menstruation, diseases that have angiogenesis as a pathologic consequence 
such as cat scratch disease (Rochele minalia quintosa), ulcers (Helicobacter pylori), 
Bartonellosis and bacillary angiomatosis. 
> In one aspect of the birth control method, an amount of the compound 

sufficient to block embryo implantation is administered before or after intercourse and 
fertilization have occurred, thus providing an effective method of birth control, 
possibly a "morning after" method. Polynucleotides, polypeptides, agonists and/or 
agonists may also be used in controlling menstruation or administered as either a 
' P erit oneal lavage fluid or for peritoneal implantation in the treatment of 
endometriosis. 
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Polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may be incorporated into surgical sutures in order to prevent stitch 
granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a 
wide variety of surgical procedures. For example, within one aspect of the present 
invention a compositions (in the form of, for example, a spray or film) may be utilized 
to coat or spray an area prior to removal of a tumor, in order to isolate normal 
surrounding tissues from malignant tissue, and/or to prevent the spread of disease to 
surrounding tissues. Within other aspects of the present invention, compositions (e.g., 
in the form of a spray) may be delivered via endoscopic procedures in order to coat 
tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the 
present invention, surgical meshes which have been coated with ami- angiogenic 
compositions of the present invention may be utilized in any procedure wherein a 
surgical mesh might be utilized. For example, within one embodiment of the 
invention a surgical mesh laden with an anti-angiogenic composition may be utilized 
during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
order to provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 

Within further aspects of the present invention, methods are provided for 
treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 
agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 
site is inhibited. Within one embodiment of the invention, the anti-angiogenic 
compound is administered direcdy to the tumor excision site (e.g., applied by 
25 swabbing, brushing or otherwise coating the resection margins of the tumor with the 
anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 
incorporated into known surgical pastes prior to administration. Within particularly 
preferred embodiments of the invention, the anti-angiogenic compounds are applied 
after hepatic resections for malignancy, and after neurosurgical operations. 
30 Within one aspect of the present invention, polynucleotides, polypeptides, 

agonists and/or agonists may be administered to the resection margin of a wide 
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variety of tumors, including for example, breast, colon, brain and hepatic tumors. For 
example, within one embodiment of the invention, anti-angiogenic compounds may 
be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of new blood vessels at the site are inhibited. 
5 The polynucleotides, polypeptides, agonists and/or agonists of the present 

invention may also be administered along with other anti-angiogenic factors. 
Representative examples of other anti-angiogenic factors include: Anti-Invasive 
Factor, retinoic acid and derivatives thereof, paclitaxel, Suramin, Tissue Inhibitor of 
Metalloproteinase-1, Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 
10 Inhibitor-1, Plasminogen Activator Inhibitor-2, and various forms of the lighter "d 
group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, 
molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
metal species may form transition metal complexes. Suitable complexes of the 
1 5 above-mentioned transition metal species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium 
complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 
include metavanadate and orthovanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
20 complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate 
including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include 
oxo complexes. Suitable oxo tungsten complexes include tungstate and tungsten 
oxide complexes. Suitable tungstate complexes include ammonium tungstate, 
25 calcium tungstate, sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 
molybdenum complexes include molybdate, molybdenum oxide, and molybdenyl 
complexes. Suitable molybdate complexes include ammonium molybdate and its 
hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 
30 hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 
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molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and 
sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
5 context of the present invention. Representative examples include platelet factor 4; 

protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), 

(Murata et al., Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan 

Complex (SP- PG) (the function of this compound may be enhanced by the presence 

of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
10 matrix metabolism, including for example, proline analogs, cishydroxyproline, d,L- 

3,4-dehydroproline, Thiaproline, alpha,alpha-dipyridyl, aminopropionitrile ftimarate; 

4-propyl-5-(4-pyridinyl)-2(3H)-oxazolone; Methotrexate; Mitoxantrone; Heparin; 

Interferons; 2 Macroglobulin-serum; ChIMP-3 (Pavloff et al., J. Bio. Chem. 

267:17321-17326, 1992); Chymostatin (Tomkinson et al., Biochem J. 286:475-480, 
15 1992); Cyclodextrin Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin 

(Ingber et al., Nature 348:555-557, 1990); Gold Sodium Thiomalate ("GST"; 

Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, 1987); anticollagenase-serum; 

alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 262(4): 1659- 1664, 1987); 

Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl-4- 
20 chloroanthronilic acid disodium or "CCA"; Takeuchi et al., Agents Actions 36:3 12- 

316, 1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; 

and metalloproteinase inhibitors such as BB94. 

Diseases at the Cellular I^vpI 

25 Diseases associated with increased cell survival or the inhibition of apoptosis 

that could be treated, prevented, and/or diagnosed by the polynucleotides or 
polypeptides and/or antagonists or agonists of the invention, include cancers (such as 
follicular lymphomas, carcinomas with p53 mutations, and hormone-dependent 
tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, 

30 melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 
cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, . 
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osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast 
cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune diseases, 
disorders, and/or conditions (such as, multiple sclerosis, Sjogren's syndrome, 
Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, 
5 polymyositis, systemic lupus erythematosus and immune-related glomerulonephritis 
and rheumatoid arthritis) and viral infections (such as herpes viruses, pox viruses and 
adenoviruses), inflammation, graft v. host disease, acute graft rejection, and chronic 
graft rejection. In preferred embodiments, the polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention are used to inhibit growth, progression, and/or 
1 0 metasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that 
could be treated, prevented or diagnosed by the polynucleotides or polypeptides, or 
agonists or antagonists of the invention, include, but are not limited to, progression, 
and/or metastases of malignancies and related disorders such as leukemia (including 
acute leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia 
(including myeloblastic, promyelocyte, myelomonocytic, monocytic, and 
erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) 
leukemia and chronic lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., 
Hodgkin's disease and non-Hodgkin's disease), multiple myeloma, Waldenstrom's 
macroglobulinemia, heavy chain disease, and solid tumors including, but not limited 
to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, 
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, 
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
25 cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, 
30 cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, 
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craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be treated, prevented, 
and/or diagnosed by the polynucleotides or polypeptides, and/or agonists or 
5 antagonists of the invention, include AIDS; neurodegenerative diseases, disorders, 
and/or conditions (such as Alzheimer's disease, Parkinson's disease, Amyotrophic 
lateral sclerosis, Retinitis pigmentosa, Cerebellar degeneration and brain tumor or 
prior associated disease); autoimmune diseases, disorders, and/or conditions (such as, 
multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, 

10 Behcet's disease, Crohn's disease, polymyositis, systemic lupus erythematosus and 
immune-related glomerulonephritis and rheumatoid arthritis) myelodysplastic 
syndromes (such as aplastic anemia), graft v. host disease, ischemic injury (such as 
that caused by myocardial infarction, stroke and reperfusion injury), liver injury (e.g., 
hepatitis related liver injury, ischemia/reperfusion injury, cholcstosis (bile duct injury) 

15 and liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic 
shock, cachexia and anorexia. 

Wound Healinr and Epithelial Cell Proliferation 

In accordance with yet a further aspect of the present invention, there is 
20 provided a process for utilizing the polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, for therapeutic purposes, for example, to stimulate 
epithelial cell proliferation and basal keratinocytes for the purpose of wound healing, 
and to stimulate hair follicle production and healing of dermal wounds. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the invention, 
25 may be clinically useful in stimulating wound healing including surgical wounds, 
excisional wounds, deep wounds involving damage of the dermis and epidermis, eye 
tissue wounds, dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal 
ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, burns resulting from heat 
exposure or chemicals, and other abnormal wound healing conditions such as uremia, 
30 malnutrition, vitamin deficiencies and complications associted with systemic 
treatment with steroids, radiation therapy and antineoplastic drugs and 
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antimetabolites. Polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to promote dermal reestablishment subsequent to dermal 
loss 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
5 invention, could be used to increase the adherence of skin grafts to a wound bed and 
to stimulate re-epithelialization from the wound bed. The following are a non- 
exhaustive list of grafts that polynucleotides or polypeptides, agonists or antagonists 
of the invention, could be used to increase adherence to a wound bed: autografts, 
artificial skin, allografts, autodermic graft, autoepdermic grafts, avacular grafts, Blair- 
10 Brown grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, 
epidermic graft, fascia graft, full thickness graft, heterologous graft, xenograft, 
homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Ollier- 
Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, split skin 
graft, thick split graft. The polynucleotides or polypeptides, and/or agonists or 
15 antagonists of the invention, can be used to promote skin strength and to improve the 
appearance of aged skin. 

It is believed that the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, will also produce changes in hepatocytc proliferation, 
and epithelial cell proliferation in the lung, breast, pancreas, stomach, small intesting, 
20 and large intestine. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could promote proliferation of epithelial cells such as 
sebocytes, hair follicles, hepatocytes, type U pneumocytes, mucin-producing goblet 
cells, and other epithelial cells and their progenitors contained within the skin, lung, 
liver, and gastrointestinal tract. The polynucleotides or polypeptides, and/or agonists 
>5 or antagonists of the invention, may promote proliferation of endothelial cells, 
keratinocytes, and basal keratinocytes. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could also be used to reduce the side effects of gut toxicity that result from 
radiation, chemotherapy treatments or viral infections. The polynucleotides or 
10 polypeptides, and/or agonists or antagonists of the invention, may have a 
cytoprotective effect on the small intestine mucosa. The polynucleotides or 
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polypeptides, and/or agonists or antagonists of the invention, may also stimulate 
healing of mucositis (mouth ulcers) that result from chemotherapy and viral 
infections. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
5 invention, could further be used in full regeneration of skin in full and partial 
thickness skin defects, including burns, (i.e., repopulation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. The 
polynucleotides or polypeptides, and/or agonists or antagonists of the invention, could 
be used to treat epidermolysis bullosa, a defect in adherence of the epidermis to the 
10 underlying dermis which results in frequent, open and painful blisters by accelerating 
reepithelialization of these lesions. The polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention, could also be used to treat gastric and 
doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 
15 Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small or large 
intestine, respectively. Thus, the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could be used to promote the resurfacing of the mucosal 
surface to aid more rapid healing and to prevent progression of inflammatory bowel 
20 disease. Treatment with the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, is expected to have a significant effect on the production 
of mucus throughout the gastrointestinal tract and could be used to protect the 
intestinal mucosa from injurious substances that are ingested or following surgery. 
The polynucleotides or polypeptides, and/or agonists or antagonists of the invention, 
25 could be used to treat diseases associate with the under expression of the 
polynucleotides of the invention. 

Moreover, the polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to prevent and heal damage to the lungs due to various 
pathological states. A growth factor such as the polynucleotides or polypeptides, 
30 and/or agonists or antagonists of the invention, which could stimulate proliferation 
and differentiation and promote the repair of alveoli and brochiolar epithelium to 
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prevent or treat acute or chronic lung damage. For example, emphysema, which 
results in the progressive loss of aveoli, and inhalation injuries, i.e., resulting from 
smoke inhalation and burns, that cause necrosis of the bronchiolar epithelium and 
alveoli could be effectively treated, prevented, and/or diagnosed using the 
5 polynucleotides or polypeptides, and/or agonists or antagonists of the invention. 
Also, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to stimulate the proliferation of and differentiation of type II 
pneumocytes, which may help treat or prevent disease such as hyaline membrane 
diseases, such as infant respiratory distress syndrome and bronchopulmonary 
10 displasia, in premature infants. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could stimulate the proliferation and differentiation of hepatocytes and, 
thus, could be used to alleviate or treat liver diseases and pathologies such as 
fulminant liver failure caused by cirrhosis, liver damage caused by viral hepatitis and 
15 toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins 
known in the art). 

In addition, the polynucleotides or polypeptides, and/or agonists or antagonists 
of the invention, could be used treat or prevent the onset of diabetes mellitus. In 
patients with newly diagnosed Types I and II diabetes, where some islet cell function 
20 remains, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to maintain the islet function so as to alleviate, delay or 
prevent permanent manifestation of the disease. Also, the polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, could be used as an 
auxiliary in islet cell transplantation to improve or promote islet cell function. 



25 



NeurnlngM a fFf 

Nervous system diseases, disorders, and/or conditions, which can be treated, 
prevented, and/or diagnosed with the compositions of the invention (e.g., 
30 polypeptides, polynucleotides, and/or agonists or antagonists), include, but arc not 
limited to, nervous system injuries, and diseases, disorders, and/or conditions which 
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result in either a disconnection of axons, a diminution or degeneration of neurons, or 
demyelination. Nervous system lesions which may be treated, prevented, and/or 
diagnosed in a patient (including human and non-human mammalian patients) 
according to the invention, include but are not limited to, the following lesions of 
5 either the central (including spinal cord, brain) or peripheral nervous systems: (1) 
ischemic lesions, in which a lack of oxygen in a portion of the nervous system results 
in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; (2) traumatic lesions, including lesions caused by physical 
injury or associated with surgery, for example, lesions which sever a portion of the 
10 nervous system, or compression injuries; (3) malignant lesions, in which a portion of 
the nervous system is destroyed or injured by malignant tissue which is either a 
nervous system associated malignancy or a malignancy derived from non-nervous 
system tissue; (4) infectious lesions, in which a portion of the nervous system is 
destroyed or injured as a result of infection, for example, by an abscess or associated 

15 with infection by human immunodeficiency virus, herpes zoster, or herpes simplex 
virus or with Lyme disease, tuberculosis, syphilis; (5) degenerative lesions, in which 
a portion of the nervous system is destroyed or injured as a result of a degenerative 
process including but not limited to degeneration associated with Parkinson's disease, 
Alzheimer's disease, Huntington's chorea, or amyotrophic lateral sclerosis (ALS); (6) 

20 lesions associated with nutritional diseases, disorders, and/or conditions, in which a 
portion of the nervous system is destroyed or injured by a nutritional disorder or 
disorder of metabolism including but not limited to, vitamin B 12 deficiency, folic 
acid deficiency, Wernicke disease, tobacco-alcohol amblyopia, Marchiafava-Bignami 
disease (primary degeneration of the corpus callosum), and alcoholic cerebellar 

25 degeneration; (7) neurological lesions associated with systemic diseases including, 
but not limited to, diabetes (diabetic neuropathy, Bell's palsy), systemic lupus 
erythematosus, carcinoma, or sarcoidosis; (8) lesions caused by toxic substances 
including alcohol, lead, or particular neurotoxins; and (9) demyelinated lesions in 
which a portion of the nervous system is destroyed or injured by a demyelinating 

30 disease including, but not limited to, multiple sclerosis, human immunodeficiency 
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virus-associated myelopathy, transverse myelopathy or various etiologies, progressive 
multifocal leukoencephalopathy, and central pontine myelolysis. 

In a preferred embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to protect neural cells from the damaging effects 
of cerebral hypoxia. According to this embodiment, the compositions of the 
invention are used to treat, prevent, and/or diagnose neural cell injury associated with 
cerebral hypoxia. In one aspect of this embodiment, the polypeptides, 
polynucleotides, or agonists or antagonists of the invention are used to treat, prevent, 
and/or diagnose neural cell injury associated with cerebral ischemia. In another 
aspect of this embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 
injury associated with cerebral infarction. In another aspect of this embodiment, the 
polypeptides, polynucleotides, or agonists or antagonists of the invention are used to 
treat, prevent, and/or diagnose or prevent neural cell injury associated with a stroke. 
In a further aspect of this embodiment, the polypeptides, polynucleotides, or agonists 
or antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 
injury associated with a heart attack. 

The compositions of the invention which are useful for treating or preventing 
a nervous system disorder may be selected by testing for biological activity in 
promoting the survival or differentiation of neurons. For example, and not by way of 
limitation, compositions of the invention which elicit any of the following effects may 
be useful according to the invention: (1) increased survival time of neurons in culture; 
(2) increased sprouting of neurons in culture or in vivo; (3) increased production of a 
neuron-associated molecule in culture or in vivo, e.g., choline acetyltransferase or 
acetylcholinesterase with respect to motor neurons; or (4) decreased symptoms of 
neuron dysfunction in vivo. Such effects may be measured by any method known in 
the art. In preferred, non-limiting embodiments, increased survival of neurons may 
routinely be measured using a method set forth herein or otherwise known in the art, 
such as, for example, the method set forth in Arakawa et al. (J. Neurosci. 
10:3507-3515 (1990)); increased sprouting of neurons may be detected by methods 
known in the art, such as, for example, the methods set forth in Pestronk et al. (Exp. 
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Neurol. 70:65-82 (1980)) or Brown et al. (Ann. Rev. Neurosci. 4:17-42 (1981)); 
increased production of neuron-associated molecules may be measured by bioassay, 
enzymatic assay, antibody binding, Northern blot assay, etc., using techniques known 
in the art and depending on the molecule to be measured; and motor neuron 
5 dysfunction may be measured by assessing the physical manifestation of motor 
neuron disorder, e.g., weakness, motor neuron conduction velocity, or functional 
disability. 

In specific embodiments, motor neuron diseases, disorders, and/or conditions 
that may be treated, prevented, and/or diagnosed according to the invention include, 

10 but are not limited to, diseases, disorders, and/or conditions such as infarction, 
infection, exposure to toxin, trauma, surgical damage, degenerative disease or 
malignancy that may affect motor neurons as well as other components of the nervous 
system, as well as diseases, disorders, and/or conditions that selectively affect neurons 
such as amyotrophic lateral sclerosis, and including, but not limited to, progressive 

1 5 spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile 
and juvenile muscular atrophy, progressive bulbar paralysis of childhood (Fazio- 
Londe syndrome), poliomyelitis and the post polio syndrome, and Hereditary 
Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 

20 Infectious Disease 

A polypeptide or polynucleotide and/or agonist or antagonist of the present 
invention can be used to treat, prevent, and/or diagnose infectious agents. For 
example, by increasing the immune response, particularly increasing the proliferation 
and differentiation of B and/or T cells, infectious diseases may be treated, prevented, 

25 and/or diagnosed. The immune response may be increased by either enhancing an 
existing immune response, or by initiating a new immune response. Alternatively, 
polypeptide or polynucleotide and/or agonist or antagonist of the present invention 
may also directly inhibit the infectious agent, without necessarily eliciting an immune 
response. 

30 Viruses are one example of an infectious agent that can cause disease or 

symptoms that can be treated, prevented, and/or diagnosed by a polynucleotide or 
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polypeptide and/or agonist or antagonist of the present invention. Examples of 
viruses, include, but are not limited to Examples of viruses, include, but are not 
limited to the following DNA and RNA viruses and viral families: Arbovirus, 
Adenoviridae, Arenaviridae, Arterivirus, Bimaviridae, Bunyaviridae, Caliciviridae, 
5 Circoviridae, Coronaviridae, Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae 
(Hepatitis), Herpesviridae (such as, Cytomegalovirus, Herpes Simplex, Herpes 
Zoster), Mononegavirus (e.g., Paramyxoviridae, Morbillivirus, Rhabdoviridae), 
Orthomyxoviridae (e.g., Influenza A, Influenza B, and parainfluenza), Papiloma 
virus, Papovaviridae, Parvoviridae, Picornaviridae, Poxviridae (such as Smallpox or 
10 Vaccinia), Reoviridae (e.g.. Rotavirus), Retroviridae (HTLV-I, HTLV-II, Lentivirus), 
and Togaviridae (e.g., Rubivirus). Viruses falling within these families can cause a 
variety of diseases or symptoms, including, but not limited to: arthritis, bronchiollitis, 
respiratory syncytial virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), 
chronic fatigue syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B 
15 encephalitis, Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, 

opportunistic infections (e.g., AIDS), pneumonia, Burkitt's Lymphoma, chickenpox, 
hemorrhagic fever, Measles, Mumps, Parainfluenza, Rabies, the common cold, Polio, 
leukemia, Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), 
and viremia. polynucleotides or polypeptides, or agonists or antagonists of the 
20 invention, can be used to treat, prevent, and/or diagnose any of these symptoms or 
diseases. In specific embodiments, polynucleotides, polypeptides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose: meningitis, 
Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional specific 
embodiment polynucleotides, polypeptides, or agonists or antagonists of the invention 
25 are used to treat patients nonresponsive to one or more other commercially available 
hepatitis vaccines. In a further specific embodiment polynucleotides, polypeptides, or 
agonists or antagonists of the invention are used to treat, prevent, and/or diagnose 
AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and 
30 that can be treated, prevented, and/or diagnosed by a polynucleotide or polypeptide 
and/or agonist or antagonist of the present invention include, but not limited to, 
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include, but not limited to, the following Gram-Negative and Gram-positive bacteria 
and bacterial families and fungi: Actinomycetales (e.g., Corynebacterium, 
Mycobacterium, Norcardia), Cryptococcus neoformans, Aspergillosis, Bacillaceae 
(e.g., Anthrax, Clostridium), Bacteroidaceae, Blastomycosis, Bordetella, Borrelia 
5 (e.g., Borrelia burgdorferi), Brucellosis, Candidiasis, Campylobacter, 

Coccidioidomycosis, Cryptococcosis, Dermatocycoses, E. coli (e.g., Enterotoxigenic 
E. coli and Enterohemorrhagic E. coli), Enterobacteriaceae (Klebsiella, Salmonella 
(e.g., Salmonella typhi, and Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, * 
Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, 

10 Mycobacterium leprae, Vibrio cholerae, Neisseriaceae (e.g., Acinetobacter, 

Gonorrhea, Menigococcal), Meisseria meningitidis, Pasteurellacea Infections (e.g., 
Actinobacillus, Heamophilus (e.g., Heamophilus influenza type B), Pasteurella), 
Pseudomonas, Rickettsiaceae, Chlamydiaceae, Syphilis, Shigella spp., 
Staphylococcal, Meningococcal, Pneumococcal and Streptococcal (e.g., 

15 Streptococcus pneumoniae and Group B Streptococcus). These bacterial or fungal 
families can cause the following diseases or symptoms, including, but not limited to: 
bacteremia, endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), 
gingivitis, opportunistic infections (e.g., AIDS related infections), paronychia, 
prosthesis-related infections, Reiter's Disease, respiratory tract infections, such as 

20 Whooping Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, 

Dysentery, Paratyphoid Fever, food poisoning, Typhoid, pneumonia, Gonorrhea, 
meningitis (e.g., mengitis types A and B), Chlamydia, Syphilis, Diphtheria, Leprosy, 
Paratuberculosis, Tuberculosis, Lupus, Botulism, gangrene, tetanus, impetigo, 
Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, skin diseases (e.g., 

25 cellulitis, dermatocycoses), toxemia, urinary tract infections, wound infections. 

Polynucleotides or polypeptides, agonists or antagonists of the invention, can be used 
to treat, prevent, and/or diagnose any of these symptoms or diseases. In specific 
embodiments, polynucleotides, polypeptides, agonists or antagonists of the invention 
are used to treat, prevent, and/or diagnose: tetanus, Diptheria, botulism, and/or 

30 meningitis type B. 
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Moreover, parasitic agents causing disease or symptoms that can be treated, 
prevented, and/or diagnosed by a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention include, but not limited to, the following families 
or class: Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, 
5 Dourine, Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis, Theileriasis, 
Toxoplasmosis, Trypanosomiasis, and Trichomonas and Sporozoans (e.g., 
Plasmodium virax, Plasmodium falciparum, Plasmodium malariae and Plasmodium 
ovale). These parasites can cause a variety of diseases or symptoms, including, but 
not limited to: Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., 

10 dysentery, giardiasis), liver disease, lung disease, opportunistic infections (e.g., AIDS 
related), malaria, pregnancy complications, and toxoplasmosis, polynucleotides or 
polypeptides, or agonists or antagonists of the invention, can be used totreat, prevent, 
and/or diagnose any of these symptoms or diseases. In specific embodiments, 
polynucleotides, polypeptides, or agonists or antagonists of the invention are used to 

1 5 treat, prevent, and/or diagnose malaria. 

Preferably, treatment or prevention using a polypeptide or polynucleotide 
and/or agonist or antagonist of the present invention could either be by administering 
an effective amount of a polypeptide to the patient, or by removing cells from the 
patient, supplying the cells with a polynucleotide of the present invention, and 

20 returning the engineered cells to the patient (ex vivo therapy). Moreover, the 

polypeptide or polynucleotide of the present invention can be used as an antigen in a 
vaccine to raise an immune response against infectious disease. 

jRegflffgretiioq 

25 A polynucleotide or polypeptide and/or agonist or antagonist of the present 

invention can be used to differentiate, proliferate, and attract cells, leading to the 
regeneration of tissues. (See, Science 276:59-87 (1997).) The regeneration of tissues 
could be used to repair, replace, or protect tissue damaged by congenital defects, 
trauma (wounds, burns, incisions, or ulcers), age, disease (e.g. osteoporosis, 

30 osteocarthritis, periodontal disease, liver failure), surgery, including cosmetic plastic 
surgery, fibrosis, reperfusion injury, or systemic cytokine damage. 



WO 00/43495 



221 



PCT/US00/00903 



Tissues that could be regenerated using the present invention include organs 
(e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention may increase regeneration of tissues difficult to heal. For example, 
increased tendon/ligament regeneration would quicken recovery time after damage. 
A polynucleotide or polypeptide and/or agonist or antagonist of the present invention 
could also be used prophylactically in an effort to avoid damage. Specific diseases 
that could be treated, prevented, and/or diagnosed include of tendinitis, carpal tunnel 
syndrome, and other tendon or ligament defects. A further example of tissue 
regeneration of non-healing wounds includes pressure ulcers, ulcers associated with 
vascular insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using a 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention to 
proliferate and differentiate nerve cells. Diseases that could be treated, prevented, 
and/or diagnosed using this method include central and peripheral nervous system 
diseases, neuropathies, or mechanical and traumatic diseases, disorders, and/or 
conditions (e.g., spinal cord disorders, head trauma, cerebrovascular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral 
neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g., Alzheimer's disease, 
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy- 
Drager syndrome), could all be treated, prevented, and/or diagnosed using the 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention. 

Cheynotaxfr 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes 
cells (e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophils, 
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epithelial and/or endothelial cells) to a particular site in the body, such as 
inflammation, infection, or site of hyperproliferation. The mobilized cells can then 
fight off and/or heal the particular trauma or abnormality. 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may increase chemotaxic activity of particular cells. These chemotactic 
molecules can then be used to treat, prevent, and/or diagnose inflammation, infection, 
hyperproliferative diseases, disorders, and/or conditions, or any immune system 
disorder by increasing the number of cells targeted to a particular location in the body. 
For example, chemotaxic molecules can be used to treat, prevent, and/or diagnose 
wounds and other trauma to tissues by attracting immune cells to the injured location. 
Chemotactic molecules of the present invention can also attract fibroblasts, which can 
be used to treat, prevent, and/or diagnose wounds. 

It is also contemplated that a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention may inhibit chemotactic activity. These molecules 
could also be used totreat, prevent, and/or diagnose diseases, disorders, and/or 
conditions. Thus, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention could be used as an inhibitor of chemotaxis. 



Binding Activity 

A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide binds. The 
binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
(antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
of such molecules include antibodies, oligonucleotides, proteins (e.g., rcceptors),or 
small molecules. 

Preferably, the molecule is closely related to the natural ligand of the 
polypeptide, e.g., a fragment of the ligand, or a natural substrate, a ligand, a structural 
or functional mimetic. (See, Coligan et al., Current Protocols in Immunology 
l(2):Chapter 5 (1991).) Similarly, the molecule can be closely related to the natural 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
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of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate 
cells which express the polypeptide, either as a secreted protein or on the cell 
membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. colL 
Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) are then preferably contacted with a test compound potentially 
containing the molecule to observe binding, stimulation, or inhibition of activity of 
either the polypeptide or the molecule. 

The assay may simply test binding of a candidate compound to the 
polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 
candidate compound results in a signal generated by binding to the polypeptide. 

Alternatively, the assay can be carried out using cell-free preparations, 
polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, measuring polypeptide/molecule 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

Preferably, an ELISA assay can measure polypeptide level or activity in a 
sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
antibody can measure polypeptide level or activity by either binding, directly or 
indirectly, to the polypeptide or by competing with the polypeptide for a substrate. 

Additionally, the receptor to which a polypeptide of the invention binds can be 
identified by numerous methods known to those of skill in the art, for example, ligand 
panning and FACS sorting (Coligan, et al., Current Protocols in Immun., 1(2), 
Chapter 5, (1991)). For example, expression cloning is employed wherein 
polyadenylated RNA is prepared from a cell responsive to the polypeptides, for 
example, NIH3T3 cells which are known to contain multiple receptors for the FGF 
family proteins, and SC-3 cells, and a cDNA library created from this RNA is divided 
into pools and used to transfect COS cells or other cells that are not responsive to the 
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polypeptides. Transfected cells which are grown on glass slides are exposed to the 
polypeptide of the present invention, after they have been labelled. The polypeptides 
can be labeled by a variety of means including iodination or inclusion of a recognition 
site for a site-specific protein kinase. 
5 Following fixation and incubation, the slides are subjected to auto- 

radiographic analysis. Positive pools are identified and sub-pools are prepared and re- 
transfected using an iterative sub-pooling and re-screening process, eventually 
yielding a single clones that encodes the putative receptor. 

As an alternative approach for receptor identification, the labeled polypeptides 
10 can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule. Cross-linked material is resolved by PAGE analysis and 
exposed to X-ray film. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into peptide fragments, and subjected to protein 
microsequencing. The amino acid sequence obtained from microsequencing would 
15 be used to design a set of degenerate oligonucleotide probes to screen a cDNA library 
to identify the genes encoding the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, 
and/or codon-shuffling (collectively referred to as "DNA shuffling") may be 
employed to modulate the activities of polypeptides of the invention thereby 
20 effectively generating agonists and antagonists of polypeptides of the invention. See 
generally, U.S. Patent Nos. 5,605,793,. 5,81 1,238, 5,830,721, 5,834,252, and 
5,837,458, and Patten, P. A., et al., Curr. Opinion Biotechnol. 8:724-33 (1997); 
Harayama, S. Trends Biotechnol. 16(2):76-82 (1998); Hansson, L. O., et al., J. Mol. 
Biol. 287:265-76 (1999); and Lorenzo, M. M. and Blasco, R. Biotechniques 
25 24(2):308-13 (1998) (each of these patents and publications are hereby incorporated 
by reference). In one embodiment, alteration of polynucleotides and corresponding 
polypeptides of the invention may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired polynucleotide 
sequence of the invention molecule by homologous, or site-specific, recombination. 
30 In another embodiment, polynucleotides and corresponding polypeptides of the 
invention may be alterred by being subjected to random mutagenesis by error-prone 
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PCR, random nucleotide insertion or other methods prior to recombination. In 
another embodiment, one or more components, motifs, sections, parts, domains, 
fragments, etc., of the polypeptides of the invention may be recombined with one or 
more components, motifs, sections, parts, domains, fragments, etc. of one or more 
5 heterologous molecules. In preferred embodiments, the heterologous molecules are 
family members. In further preferred embodiments, the heterologous molecule is a 
growth factor such as, for example, platelet-derived growth factor (PDGF), 
insulin-like growth factor (IGF-I), transforming growth factor (TGF)-alpha, epidermal 
growth factor (EGF), fibroblast growth factor (FGF), TGF-beta, bone morphogenetic 

10 protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, activins A and B, 
decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation factors (GDFs), 
nodal, MIS, inhibin-alpha, TGF-betal, TGF-beta2, TGF-beta3, TGF-beta5, and glial- 
derived neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the 

15 polypeptides of the invention. Biologically active fragments are those exhibiting 
activity similar, but not necessarily identical, to an activity of the polypeptide. The 
biological activity of the fragments may include an improved desired activity, or a 
decreased undesirable activity. 

Additionally, this invention provides a method of screening compounds to 

20 identify those which modulate the action of the polypeptide of the present invention. 
An example of such an assay comprises combining a mammalian fibroblast cell, a the 
polypeptide of the present invention, the compound to be screened and 3[H] 
thymidine under cell culture conditions where the fibroblast cell would normally 
proliferate. A control assay may be performed in the absence of the compound to be 

25 screened and compared to the amount of fibroblast proliferation in the presence of the 
compound to determine if the compound stimulates proliferation by determining the 
uptake of 3[H] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 
3[H] thymidine. Both agonist and antagonist compounds may be identified by this 

30 procedure. 
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In another method, a mammalian cell or membrane preparation expressing a 
receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 
the compound to enhance or block this interaction could then be measured. 
Alternatively, the response of a known second messenger system following 
interaction of a compound to be screened and the receptor is measured and the ability 
of the compound to bind to the receptor and elicit a second messenger response is 
measured to determine if the compound is a potential agonist or antagonist. Such 
second messenger systems include but are not limited to, cAMP guanylate cyclase, 
ion channels or phosphoinositide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. 
The molecules discovered using these assays can be used to treat, prevent, and/or 
diagnose disease or to bring about a particular result in a patient (e.g., blood vessel 
growth) by activating or inhibiting the polypeptide/molecule. Moreover, the assays 
can discover agents which may inhibit or enhance the production of the polypeptides 
of the invention from suitably manipulated cells or tissues. Therefore, the invention 
includes a method of identifying compounds which bind to the polypeptides of the 
invention comprising the steps of: (a) incubating a candidate binding compound with 
the polypeptide; and (b) determining if binding has occurred. Moreover, the 
invention includes a method of identifying agonists/antagonists comprising the steps 
of: (a) incubating a candidate compound with the polypeptide, (b) assaying a 
biological activity , and (b) determining if a biological activity of the polypeptide has 
been altered. 

Also, one could identify molecules bind a polypeptide of the invention 
experimentally by using the beta-pleated sheet regions contained in the polypeptide 
sequence of the protein. Accordingly, specific embodiments of the invention are 
directed to polynucleotides encoding polypeptides which comprise, or alternatively 
consist of, the amino acid sequence of each beta pleated sheet regions in a disclosed 
polypeptide sequence. Additional embodiments of the invention are directed to 
polynucleotides encoding polypeptides which comprise, or alternatively consist of, 
any combination or all of contained in the polypeptide sequences of the invention. 
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Additional preferred embodiments of the invention are directed to polypeptides which 
comprise, or alternatively consist of, the amino acid sequence of each of the beta 
pleated sheet regions in one of the polypeptide sequences of the invention. Additional 
embodiments of the invention are directed to polypeptides which comprise, or 
5 alternatively consist of, any combination or all of the beta pleated sheet regions in one 
of the polypeptide sequences of the invention. 

Targeted Delivery 

In another embodiment, the invention provides a method of delivering 
10 compositions to targeted cells expressing a receptor for a polypeptide of the invention, 
or cells expressing a cell bound form of a polypeptide of the invention. 

As discussed herein, polypeptides or antibodies of the invention may be 
associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 
prodrugs via hydrophobic, hydrophilic, ionic and/or covalent interactions. In one 
15 embodiment, the invention provides a method for the specific delivery of 

compositions of the invention to cells by administering polypeptides of the invention 
(including antibodies) that are associated with heterologous polypeptides or nucleic 
acids. In one example, the invention provides a method for delivering a therapeutic 
protein into the targeted cell. In another example, the invention provides a method for 
delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 
stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific 
destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
of the invention (e.g., polypeptides of the invention or antibodies of the invention) in 
association with toxins or cytotoxic prodrugs. 

By "toxin" is meant compounds that bind and activate endogenous cytotoxic 
effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 
toxins, or any molecules or enzymes not normally present in or on the surface of a cell 
that under defined conditions cause the cell's death. Toxins that may be used 
according to the methods of the invention include, but are not limited to, radioisotopes 
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known in the art, compounds such as, for example, antibodies (or complement fixing 
containing portions thereof) that bind an inherent or induced endogenous cytotoxic 
effector system, thymidine kinase, endonuclease, RNAse, alpha toxin, ricin, abrin, 
Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin, gelonin, pokeweed 
antiviral protein, alpha-sarcin and cholera toxin. By "cytotoxic prodrug" is meant a 
non-toxic compound that is converted by an enzyme, normally present in the cell, into 
a cytotoxic compound. Cytotoxic prodrugs that may be used according to the 
methods of the invention include, but are not limited to, glutamyl derivatives of 
benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or 
mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives 
of doxorubicin. 

Drug Screening 

Further contemplated is the use of the polypeptides of the present invention, or 
the polynucleotides encoding these polypeptides, to screen for molecules which 
modify the activities of the polypeptides of the present invention. Such a method 
would include contacting the polypeptide of the present invention with a selected 
compound(s) suspected of having antagonist or agonist activity, and assaying the 
activity of these polypeptides following binding. 

This invention is particularly useful for screening therapeutic compounds by 
using the polypeptides of the present invention, or binding fragments thereof, in any 
of a variety of drug screening techniques. The polypeptide or fragment employed in 
such a test may be affixed to a solid support, expressed on a cell surface, free in 
solution, or located intracellular^. One method of drug screening utilizes eukaryotic 
or prokaiyotic host cells which are stably transformed with recombinant nucleic acids 
expressing the polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. One may measure, for example, the formulation 
of complexes between the agent being tested and a polypeptide of the present 
invention. 

Thus, the present invention provides methods of screening for drugs or any 
other agents which affect activities mediated by the polypeptides of the present 



WO 00/43495 



229 



PCT/USOO/00903 



invention. These methods comprise contacting such an agent with a polypeptide of the 
present invention or a fragment thereof and assaying for the presence of a complex 
between the agent and the polypeptide or a fragment thereof, by methods well known 
in the art. In such a competitive binding assay, the agents to screen are typically 
5 labeled. Following incubation, free agent is separated from that present in bound 
form, and the amount of free or uncomplexed label is a measure of the ability of a 
particular agent to bind to the polypeptides of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 

10 invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 
Briefly stated, large numbers of different small peptide test compounds are 
synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds are reacted with polypeptides of the present invention and 

15 washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 
drug screening techniques. In addition, non-neutralizing antibodies may be used to 
capture the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays 
20 in which neutralizing antibodies capable of binding polypeptides of the present 

invention specifically compete with a test compound for binding to the polypeptides 
or fragments thereof. In this manner, the antibodies are used to detect the presence of 
any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention. 

25 

Antisense AnH Bibflzyjafi (Antagnntg^) 

In specific embodiments, antagonists according to the present invention are 
nucleic acids corresponding to the sequences contained in SEQ ID NO:X, or the 
complementary strand thereof, and/or to nucleotide sequences contained a deposited 
30 clone. In one embodiment, antisense sequence is generated internally by the 

organism, in another embodiment, the antisense sequence is separately administered 
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(see, for example, O'Connor, Neurochem., 56:560 (1991). Oligodeoxynucleotides as 
Anitsense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). 
Antisense technology can be used to control gene expression through antisense DNA 
or RNA, or through triple-helix formation. Antisense techniques are discussed for 
5 example, in Okano, Neurochem., 56:560 (1991); Oligodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Triple helix 
formation is discussed in, for instance, Lee et al, Nucleic Acids Research, 6:3073 
(1979); Cooney et al., Science, 241:456 (1988); and Dervan et al., Science, 251:1300 
(1991). The methods are based on binding of a polynucleotide to a complementary 
10 DNA or RNA. 

For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 
the growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was 
previously described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These 
experiments were performed in vitro by incubating cells with the oligoribonucleotide. 

15 A similar procedure for in vivo use is described in WO 91/15580. Briefly, a pair of 
oligonucleotides for a given antisense RNA is produced as follows: A sequence 
complimentary to the first 15 bases of the open reading frame is flanked by an EcoRl 
site on the 5 end and a Hindffl site on the 3 end. Next, the pair of oligonucleotides is 
heated at 90°C for one minute and then annealed in 2X ligation buffer (20mM TRIS 

20 HC1 pH 7.5, lOmM MgC12, 10MM dithiothreitol (DTT) and 0.2 mM ATP) and then 
ligated to the EcoRl/Hind III site of the retroviral vector PMV7 (WO 91/15580). 

For example, the 5* coding portion of a polynucleotide that encodes the mature 
polypeptide of the present invention may be used to design an antisense RNA 
oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide 

25 is designed to be complementary to a region of the gene involved in transcription 
thereby preventing transcription and the production of the receptor. The antisense 
RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the 
mRNA molecule into receptor polypeptide. 

In one embodiment, the antisense nucleic acid of the invention is produced 

30 intracellular^ by transcription from an exogenous sequence. For example, a vector or 
a portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the 
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invention. Such a vector would contain a sequence encoding the antisense nucleic 
acid of the invention. Such a vector can remain episomal or become chromosomally 
integrated, as long as it can be transcribed to produce the desired antisense RNA. 
Such vectors can be constructed by recombinant DNA technology methods standard 
in the art. Vectors can be plasmid, viral, or others known in the art, used for 
replication and expression in vertebrate cells. Expression of the sequence encoding a 
polypeptide of the invention, or fragments thereof, can be by any promoter known in 
the art to act in vertebrate, preferably human cells. Such promoters can be inducible 
or constitutive. Such promoters include, but are not limited to, the S V40 early 
promoter region (Bcrnoist and Chambon, Nature, 29:304-310 (1981), the promoter 
contained in the 3' long terminal repeat of Rous sarcoma virus (Yamamoto et al., 
Cell, 22:787-797 (1980), the herpes thymidine promoter (Wagner et al., Proc. Natl. 
Acad. Sci. U.S.A., 78:1441-1445 (1981), the regulatory sequences of the 
metallothionein gene (Brinster et al., Nature, 296:39-42 (1982)), etc. 

The antisense nucleic acids of the invention comprise a sequence 
complementary to at least a portion of an RNA transcript of a gene of interest. 
However, absolute complementarity, although preferred, is not required. A sequence 
"complementary to at least a portion of an RNA," referred to herein, means a 
sequence having sufficient complementarity to be able to hybridize with the RNA, 
forming a stable duplex; in the case of double stranded antisense nucleic acids of the 
invention, a single strand of the duplex DNA may thus be tested, or triplex formation 
may be assayed. The ability to hybridize will depend on both the degree of 
complementarity and the length of the antisense nucleic acid Generally, the larger the 
hybridizing nucleic acid, the more base mismatches with a RNA sequence of the 
invention it may contain and still form a stable duplex (or triplex as the case may be). 
One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., 
the 5' untranslated sequence up to and including the AUG initiation codon, should 
work most efficiently at inhibiting translation. However, sequences complementary 
to the 3' untranslated sequences of mRNAs have been shown to be effective at 
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inhibiting translation of mRNAs as well See generally, Wagner, R., Nature, 
372:333-335 (1994). Thus, oligonucleotides complementary to either the 5' - or 3' - 
non- translated, non-coding regions of a polynucleotide sequence of the invention 
could be used in an antisense approach to inhibit translation of endogenous mRNA. 
5 Oligonucleotides complementary to the 5 ' untranslated region of the mRNA should 
include the complement of the AUG start codon. Antisense oligonucleotides 
complementary to mRNA coding regions are less efficient inhibitors of translation but 
could be used in accordance with the invention. Whether designed to hybridize to the 
5' 3' - or coding region of mRNA, antisense nucleic acids should be at least six 

10 nucleotides in length, and are preferably oligonucleotides ranging from 6 to about 50 
nucleotides in length. In specific aspects the oligonucleotide is at least 10 
nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric 
mixtures or derivatives or modified versions thereof, single-stranded or double- 

15 stranded. The oligonucleotide can be modified at the base moiety, sugar moiety, or 
phosphate backbone, for example, to improve stability of the molecule, hybridization, 
etc. The oligonucleotide may include other appended groups such as peptides (e.g., 
for targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane (see, e.g., Letsinger et al., Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556 

20 (1989); Lemaitre et al., Proc. Natl. Acad. Sci., 84:648-652 (1987); PCT Publication 
NO: WO88/098 10, published December 15, 1988) or the blood-brain barrier (see, 
e.g., PCT Publication NO: WO89/10134, published April 25, 1988), hybridization- 
triggered cleavage agents. (See, e.g., Krol et al., BioTechniques, 6:958-976 (1988)) 
or intercalating agents. (See, e.g., Zon, Pharm. Res., 5:539-549(1988)). To this end, 

25 the oligonucleotide may be conjugated to another molecule, e.g., a peptide, 

hybridization triggered cross-linking agent, transport agent, hybridization-triggered 
cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base moiety 
which is selected from the group including, but not limited to, 5-fluorouracil, 
30 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 
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5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 
2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine, 
5-methylcytosine, N6-adenine, 7-methylguanine, 5-methylaminomethyluracil, 
5 5-methoxyaminomethyl-2-thiouracil,beta-D-mannosylqueosine, 
5'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 
5-methyluraciI, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
10 5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. 

The antisense oligonucleotide may also comprise at least one modified sugar 
moiety selected from the group including, but .not limited to, arabinose, 
2-fluoroarabinose, xylulose, and hexose. 

15 ln Y et another embodiment, the antisense oligonucleotide comprises at least 

one modified phosphate backbone selected from the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 
phosphoramidate, a phosphordiamidate, a methylphosphonate, an alkyl 
phosphotriester, and a formacetal or analog thereof. 

20 In yet another embodiment, the antisense oligonucleotide is an a-anomeric 

oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 
hybrids with complementary RNA in which, contrary to the usual b-units, the strands 
run parallel to each other (Gautier et al., Nucl. Acids Res., 15:6625-6641 (1987)). 
The oligonucleotide is a 2-0-methylribonucleotide (Inoue et al, Nucl. Acids Res., 

25 15:6131-6148 (1987)), or a chimeric RNA-DNA analogue (Inoue et al., FEBS Lett. 
215:327-330(1987)). 

Polynucleotides of the invention may be synthesized by standard methods 
known in the art, e.g. by use of an automated DNA synthesizer (such as are 
commercially available from Biosearch, Applied Biosystems, etc.). As examples, 

30 phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
(Nucl. Acids Res., 16:3209 (1988)), methylphosphonate oligonucleotides can be 
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prepared by use of controlled pore glass polymer supports (Sarin et al., Proc. Natl. 
Acad. Sci. U.S.A., 85:7448-7451 (1988)), etc. 

While antisense nucleotides complementary to the coding region sequence of 
the invention could be used, those complementary to the transcribed untranslated 
5 region are most preferred. 

Potential antagonists according to the invention also include catalytic RNA, or 
a ribozyme (See, e.g., PCT International Publication WO 90/1 1364, published 
.October^ 1990; Sarver et al, Science, 247: 1222-1225 (1990). While ribozymes that 
cleave mRNA at site specific recognition sequences can be used to destroy mRNAs 
1 0 corresponding to the polynucleotides of the invention, the use of hammerhead 

ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations dictated 
by flanking regions that form complementary base pairs with the target mRNA. The 
sole requirement is that the target mRNA have the following sequence of two bases: 
5' -UG-3' . The construction and production of hammerhead ribozymes is well 
1 5 known in the art and is described more fully in Haseloff and Gerlach, Nature, 

334:585-591 (1988). There are numerous potential hammerhead ribozyme cleavage 
sites within each nucleotide sequence disclosed in the sequence listing. Preferably, 
the ribozyme is engineered so that the cleavage recognition site is located near the 5' 
end of the mRNA corresponding to the polynucleotides of the invention; i.e., to 
20 increase efficiency and minimize the intracellular accumulation of non-functional 
mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed 
of modified oligonucleotides (e.g. for improved stability, targeting, etc.) and should 
be delivered to cells which express the polynucleotides of the invention in vivo. 

25 DNA constmcts encoding the ribozyme may be introduced into the cell in the same 
manner as described above for the introduction of antisense encoding DNA. A 
preferred method of delivery involves using a DNA construct "encoding" the 
ribozyme under the control of a strong constitutive promoter, such as, for example, 
pol III or pol II promoter, so that transfected cells will produce sufficient quantities of 

30 the ribozyme to destroy endogenous messages and inhibit translation. Since 
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ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth 
and proliferation effects of the polypeptides of the present invention on neoplastic 
cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
prevent abnormal cellular growth and proliferation, for example, in tumor formation 
or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular 
diseases, and prevent the proliferation of epithelial lens cells after extracapsular 
cataract surgery. Prevention of the mitogenic activity of the polypeptides of the 
present invention may also be desirous in cases such as restenosis after balloon 
angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar 
tissue during wound healing. 

The antagonist/agonist may also be employed to treat, prevent, and/or 
diagnose the diseases described herein. 

Thus, the invention provides a method of treating or preventing diseases, 
disorders, and/or conditions, including but not limited to the diseases, disorders, 
and/or conditions listed throughout this application, associated with overexpression of 
a polynucleotide of the present invention by administering to a patient (a) an antisense 
molecule directed to the polynucleotide of the present invention, and/or - (b) a 
ribozyme directed to the polynucleotide of the present invention, 
invention, and/or (b) a ribozyme directed to the polynucleotide of the present 
invention 
Other Activities 

The polypeptide of the present invention, as a result of the ability to stimulate 
vascular endothelial cell growth, may be employed in treatment for stimulating re- 
vascularization of ischemic tissues due to various disease conditions such as 
thrombosis, arteriosclerosis, and other cardiovascular conditions. These polypeptide 
may also be employed to stimulate angiogenesis and limb regeneration, as discussed 
above. 
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The polypeptide may also be employed for treating wounds due to injuries, 
bums, post-operative tissue repair, and ulcers since they are mitogenic to various cells 
of different origins, such as fibroblast cells and skeletal muscle cells, and therefore, 
facilitate the repair or replacement of damaged or diseased tissue. 
5 The polypeptide of the present invention may also be employed stimulate 

neuronal growth and to treat, prevent, and/or diagnose neuronal damage which occurs 
in certain neuronal disorders or neurodegenerative conditions such as Alzheimer's 
disease, Parkinson's disease, and AIDS-related complex. The polypeptide of the 
invention may have the ability to stimulate chondrocyte growth, therefore, they may 
10 be employed to enhance bone and periodontal regeneration and aid in tissue 
transplants or bone grafts. 

The polypeptide of the present invention may be also be employed to prevent 
skin aging due to sunburn by stimulating keratinocyte growth. 

The polypeptide of the invention may also be employed for preventing hair 
15 loss, since FGF family members activate hair-forming cells and promotes melanocyte 
growth. Along the same lines, the polypeptides of the present invention may be 
employed to stimulate growth and differentiation of hematopoietic cells and bone 
marrow cells when used in combination with other cytokines. 

The polypeptide of the invention may also be employed to maintain organs 
20 before transplantation or for supporting cell culture of primary tissues. 

The polypeptide of the present invention may also be employed for inducing 
tissue of mesodermal origin to differentiate in early embryos. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
25 present invention may also increase or decrease the differentiation or proliferation of 
embryonic stem cells, besides, as discussed above, hematopoietic lineage. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
present invention may also be used to modulate mammalian characteristics, such as 
body height, weight, hair color, eye color, skin, percentage of adipose tissue, 
30 pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, polypeptides or 
polynucleotides and/or agonist or antagonists of the present invention may be used to 
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modulate mammalian metabolism affecting catabolism, anabolism, processing, 
utilization, and storage of energy. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
invention may be used to change a mammal's mental state or physical state by 
5 influencing biorhythms, caricadic rhythms, depression (including depressive diseases, 
disorders, and/or conditions), tendency for violence, tolerance for pain, reproductive 
capabilities (preferably by Activin or Inhibin-like activity), hormonal or endocrine 
levels, appetite, libido, memory, stress, or other cognitive qualities. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
10 invention may also be used as a food additive or preservative, such as to increase or 
decrease storage capabilities, fat content, lipid, protein, carbohydrate, vitamins, 
minerals, cofactors or other nutritional components. 

Other Preferred Embodiments 

15 Other preferred embodiments of the claimed invention include an isolated 

nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1 . 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 

20 nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Clone Sequence and ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1 . 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 

25 nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Start Codon and ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

Similarly preferred is a nucleic acid molecule wherein said sequence of 

30 contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the 
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range of positions beginning with the nucleotide at about the position of the 5' 
Nucleotide of the First Amino Acid of the Signal Peptide and ending with the 
nucleotide at about the position of the 3' Nucleotide of the Clone Sequence as 
defined for SEQ ID NO:X in Table 1. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 150 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

A further preferred embodiment is a nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
ID NO:X beginning with the nucleotide at about the position of the 5' Nucleotide of 
the First Amino Acid of the Signal Peptide and ending with the nucleotide at about 
the position of the 3' Nucleotide of the Clone Sequence as defined for SEQ ID NO:X 
in Table 1. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence of SEQ ID NO:X. 

Also preferred is an isolated nucleic acid molecule which hybridizes under 
stringent hybridization conditions to a nucleic acid molecule, wherein said nucleic 
acid molecule which hybridizes does not hybridize under stringent hybridization 
conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 
A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which 
comprises a human cDNA clone identified by a cDNA Clone Identifier in Table 1, 
which DNA molecule is contained in the material deposited with the American Type 
Culture Collection and given the ATCC Deposit Number shown in Table 1 for said 
cDNA Clone Identifier. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least 50 contiguous 
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nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1, which DNA molecule is contained in the deposit given the 
ATCC Deposit Number shown in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
complete open reading frame sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 
cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is a method for detecting in a biological 
sample a nucleic acid molecuie comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDN A clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1 ; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 
determining whether the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 

Also preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 
molecules in said sample and a nucleic acid molecule comprising said sequence 
selected from said group. Similarly, also preferred is the above method wherein said 
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step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

A further preferred embodiment is a method for identifying the species, tissue 
or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO.X 
wherein X is any integer as defined in Table 1; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

The method for identifying the species, tissue or cell type of a biological 
sample can comprise a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least 
one sequence in said panel is at least 95% identical to a sequence of at least 50 
contiguous nucleotides in a sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
P r Ptein identified in Table 1, which method comprises a step-of detecting in a 
biological sample obtained from said subject nucleic acid molecules, if any, 
comprising a nucleotide sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected from the group consisting of: a 
nucleotide sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1; 
and a nucleotide sequence encoded by a human cDNA clone identified by acDNA 
Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1. 

The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least two nucleotide sequences, wherein at least one sequence in said panel is at least 
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95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
5 a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 
sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1; and a nucleotide sequence 
encoded by a human cDNA clone identified by a cDN A Clone Identifier in Table 1 
1 0 and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
15 amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1. 

Also preferred is a polypeptide, wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of SEQ ID NO: Y in the range of 
positions beginning with the residue at about the position of the First Amino Acid of 
the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
20 Open Reading Frame as set forth for SEQ ID NO:Y in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO: Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
25 sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO: Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

30 Further preferred is an isolated polypeptide comprising an amino acid 

sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
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acids in the complete amino acid sequence of a secreted protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is a polypeptide wherein said sequence of contiguous amino 
5 acids is included in the amino acid sequence of a secreted portion of the secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
10 at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
15 at least 95% identical to a sequence of at least about 100 contiguous amino acids in 
the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
20 at least 95% identical to the amino acid sequence of the secreted portion of the protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. 

Further preferred is an isolated antibody which binds specifically to a 
25 polypeptide comprising an amino acid sequence that is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
30 in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
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Further preferred is a method for detecting in a biological sample a 
polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1; which method comprises a step of comparing an amino acid sequence of at least 
one polypeptide molecule in said sample with a sequence selected from said group 
and determining whether the sequence of said polypeptide molecule in said sample is 
at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 
selected from said group comprises determining the extent of specific binding of 
polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in 
Table 1 ; and a complete amino acid sequence of a protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is the above method wherein said step of comparing sequences 
is performed by comparing the amino acid sequence determined from a polypeptide 
molecule in said sample with said sequence selected from said group. 

Also preferred is a method for identifying the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules 
in said sample, if any, comprising an amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 
from the group consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is 
any integer as defined in Table 1 ; and a complete amino acid sequence of a secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
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Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is the above method for identifying the species, tissue or cell 
type of a biological sample, which method comprises a step of detecting polypeptide 
molecules comprising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the above 
group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in Table 1 ; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1 . 

In any of these methods, the step of detecting said polypeptide molecules 
includes using an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence that is at 
least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
selected from the group consisting of: an amino acid sequence of SEQ ID NO:Y 
wherein Y is any integer as defined in Table 1; and a complete amino acid sequence 
of a secreted protein encoded by a human cDNA clone identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clone in Table 1. 



WO 00/43495 



245 



PCTAJS00/00903 



Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 
sequence encoding a polypeptide has been optimized for expression of said 
polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
5 comprises an amino acid sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in Table 1 ; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1, 

10 Further preferred is a method of making a recombinant vector comprising 

inserting any of the above isolated nucleic acid molecule into a vector. Also preferred 
is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant host cell produced by this method. 

15 Also preferred is a method of making an isolated polypeptide comprising 

culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is this method of making 
an isolated polypeptide, wherein said recombinant host cell is a eukaryotic cell and 
said polypeptide is a secreted portion of a human secreted protein comprising an 

20 amino acid sequence selected from the group consisting of: an amino acid sequence of 
SEQ ID NO: Y beginning with the residue at the position of the First Amino Acid of 
the Secreted Portion of SEQ ID NO: Y wherein Y is an integer set forth in Table 1 and 
said position of the First Amino Acid of the Secreted Portion of SEQ ID NO: Y is 
defined in Table 1 ; and an amino acid sequence of a secreted portion of a protein 

25 encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. The isolated polypeptide produced by this method is also preferred. 

Also preferred is a method of treatment of an individual in need of an 
increased level of a secreted protein activity, which method comprises administering 

30 to such an individual a pharmaceutical composition comprising an amount of an 
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isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 
increase the level of said protein activity in said individual. 

The above-recited applications have uses in a wide variety of hosts. Such 
hosts include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, 
5 horse, mouse, rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human. In specific embodiments, the host is a mouse, rabbit, 
goat, guinea pig, chicken, rat, hamster, pig, sheep, dog or cat. In preferred 
embodiments, the host is a mammal. In most preferred embodiments, the host is a 
human. 

10 In specific embodiments of the invention, for each "Contig ID" listed in the 

fourth column of Table 2, preferably excluded are one or more polynucleotides 
comprising, or alternatively consisting of, a nucleotide sequence referenced in the 
fifth column of Table 2 and described by the general formula of a-b, whereas a and b 
are uniquely determined for the corresponding SEQ ID NO:X referred to in column 3 

1 5 of Table 2. Further specific embodiments are directed to polynucleotide sequences 
excluding one, two, three, four, or more of the specific polynucleotide sequences 
referred to in the fifth column of Table 2. In no way is this listing meant to encompass 
all of the sequences which may be excluded by the general formula, it is just a 
representative example. All references available through these accessions are hereby 

20 incorporated by reference in their entirety. 



TABLE 2 



Gene No. 


cDNA Clone 
ID 


NT 
SEQ 

ID 
NO: 

X 


Contig ID 


Public Accession Numbers 


3 


HE9OW20 


44 


834400 


H54044. AA223584 


6 


HCECN54 


16 


835072 


H85013, H85642, H86I22, H86189, N58955, 
N9909 1 , A AO 13221, AA0I33I6, AAO 1 9053 , 
AA018941, AA020776, AA020888, AA044780, 
AA044980, AA054237, AA05439 1 , AA058832, \ 
AA059349, AA988 1 80, AA9881 83 


10 


HNHON23 


20 


834933 


AA428728. AA428855 


11 


HTEPG70 


21 


834931 


AA426091 


13 


HDTIT10 


45 


834697 


R07464, R0024I , R50I25, R53883, R53884, 
R66I3I, R82044. H41261, H41354. H43711, 
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H46258, R874 1 6, R89047, R9073 1 . H49423, 
H50249 H51SQ0 IM17RS6 M4lRfK> wuki 
W7347I, AA029064, AA029634, AA044598, 
AAI32019, AAI32I22, AA484401, AA484466, 
AA5032I7, AA5079O5, AA554872, F17577, 
AA604173, AA622497, AA662796, AA740410, 
AA80536 0 AAR0S619 A AR 141 11 AAOeino 

AA847560, AA8634I3, AA876431, AA877127, 
AA887489 AA9097S9 AA<WU1 AAfmftoo 
AA988398. A1083677 


15 


HAPUC89 


25 


834358 


T55664 HO 1677 HO 1676 A A?'*?***;'* aaavjaqs 
AA508789, AA583620 AA829681 AAQnRRRR 
AI024780, N55872, AA642901 


17 


HSXCG83 


27 


944388 


RI 1616, H78775, N34976 AA">56930 AA^54iQ 
AA534993, AA588 1 88, D82268, AA706579, 
AA759372, AA844074, AI027233, AI093828, 
AI26I392, AI287515, AI480026, All 404 10, 
All 98783 


17 


HSXCG83 


48 


830673 


Rl 1616, H78775, N34976, AA256930, AA255439, 
AA534993, AA588188, D82268 i 


18 


HDQHD03 


28 


834692 


AA743729, AA769067, AA804234, AA830952, 
AA835876 


19 


HKAKK09 


29 


834628 


AA862681 


21 


HTLIT32 


31 


833906 


AA430173 


25 


HWDA037 


35 


834623 


AA460879, AA463521. AA508648. AA835809 


26 


HNHOG73 


36 


835026 


AA584096 


28 


HTXLE54 


38 


834977 


T?*5Q<7£ PS^^IQ D^^KOfk Lnc^iA xja^aoc 

jvjvj /o, k.j j j iy t IOjjzU, H23O30, H43485, 
H73675. H80718, W95391, AA034079. AAI87096, 
AA287470, AA531049, AA583458, AA6 13375, 
AA579142, AA658172, AA729277, AA938010. 
A1004655 C0071? 


28 


HHGCM37 | 


50 


777959 


H25630, H43485, H73675, H80718, AA034079, 
AA0442 1 1 , AA075901 , AA1 87096 


28 


HHGCM37 


51 


714882 

• - 


R39576, R39644, R55520, H25585, H25630, 

H494Q7 H414R** po<i<fi W71AT^ uTi/tin 
nt^y i , n*OHOJ, Kyjiuo, ri/jO/J, M/j4]y, 

H80718, H80719, W95391, W95348. AA034079, 
AA044081, AA04421 1, AA075901, AA187305, 
AA 187096, AA463695 


28 


HEMCV19 


53 


423219 


R39576, R39644, R55519, R55520, H25585, 
H25630, H42497, H43485, R95I68, H73675, 
H73419, H80718, H80719, W95391, W95348, 
AA034079. A A04408 K AA 1 87305, A A 1 87096 


30 


HTLGY87 


40 


834862 


R32392, R32393, R3 890 1, HO 1434, HI 1340, 
H26595, H62I65, H87748, AA236460. AA243857. 
AA429 1 84, AA483280, AA503376, AA534647, 
W23202, C00843 


33 


HMUAI20 


43 


834582 


R67551, H22357, H23637, AA024836, AA069448, 
AA069485 
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Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 



Examples 

Example 1; Isolation of a Selected cDNA Cl n ne From the Deposited Samp> 

Each cDNA clone in a cited ATCC deposit is contained in a plasmid vector. 
Table 1 identifies the vectors used to construct the cDN A library from which each 
clone was isolated. In many cases, the vector used to construct the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correlates the related plasmid for each phage vector used in constructing the cDNA 
library. For example, where a particular clone is identified in Table 1 as being 
isolated in the vector "Lambda Zap," the corresponding deposited clone is in 
"pBluescript." 

Vector Used to Construct Library Corresp onding Dggosjteji 

Plasmid 

Lambda Zap pBluescript (pBS) 

Uni-Zap XR pBluescript (pBS) 

Zap Express pBK 
lafmid BA plafmid BA 

P s P° rtI pSportl 
pCMVSport 2.0 pCMVSport 2.0 

P CMVSport3.0 pCMVSport 3.0 

P CR®2.1 pCR ® 2 j 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap 
XR (U.S. Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U!S. Patent Nos. 
5,128,256 and 5,286,636), pBluescript (pBS) (Short, J. M. et al. Nucleic Acids Res. 
16:7583-7600 (1988); Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 
17:9494 (1989)) and pBK (Alting-Mees, M. A. et al., Strategies 5:58-61 (1992)) arc 
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commercially available from Stratagene Cloning Systems, Inc., 1 101 1 N. Torrey 
Pines Road, La Jolla, CA, 92037. pBS contains an ampiciUin resistance gene and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XL-1 Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 
5 and KS. The S and K refers to the orientation of the polylinker to the T7 and T3 
primer sequences which flank the polylinker region ("S" is for Sad and "K" is for 
Kpnl which are the first sites on each respective end of the linker). V or "-" refer to 
the orientation of the fl origin of replication fori"), such that in one orientation, 
single stranded rescue initiated from the f 1 ori generates sense strand DNA and in the 
10 other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSport 3.0, were obtained from 
Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, also available from Life Technologies. (See, for instance, Gruber, C. E., et 
15 al., Focus 15:59 (1993).) Vector lafmid BA (Bcnto Soares, Columbia University, 
NY) contains an ampicillin resistance gene and can be transformed into E. coli strain 
XL-1 Blue. Vector pCR®2. 1, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coli strain DH10B, available from Life Technologies. (Sec, for 
instance, Clark, J. M., Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. et al., 
Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present invention 
does not comprise the phage vector sequences identified for the particular clone in 
Table 1, as well as the corresponding plasmid vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number 
cited in Table 1 for any given cDNA clone also may contain one or more additional 
plasmids, each comprising a cDNA clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table 1. Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amounts (by weight) of about 50 
plasmid DNAs, each containing a different cDNA clone; but such a deposit sample 
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may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 
clones. 

Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1 . First, a plasmid is directly 
isolated by screening the clones using a polynucleotide probe corresponding to SEQ 
ID NO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
The oligonucleotide is labeled, for instance, with 32 P-y-ATP using T4 polynucleotide 
kinase and purified according to routine methods. (E.g., Maniatis et ah, Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) 
The plasmid mixture is transformed into a suitable host, as indicated above (such as 
XL-1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 
The transformants are plated on 1.5% agar plates (containing the appropriate selection 
agent, e.g., ampicillin) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
bacterial colony screening (e.g., Sambrook et al., Molecular Cloning: A Laboratory 
Manual, 2nd Edit., (1989), Cold Spring Harbor Laboratory Press, pages 1.93 to 
1.104), or other techniques known to those of skill in the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
SEQ ID NO:X (i.e., within the region of SEQ ID NO:X bounded by the 5' NT and 
the 3' NT of the clone defined in Table 1) are synthesized and used to amplify the 
desired cDNA using the deposited cDNA plasmid as a template. The polymerase 
chain reaction is carried out under routine conditions, for instance, in 25 ul of reaction 
mixture with 0.5 ug of the above cDNA template. A convenient reaction mixture is 
1.5-5 mM MgCl 2 , 0.01% (w/v) gelatin, 20 uM each of dATP, dCTP, dGTP, dTTP, 25 
pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PCR 
(denaturation at 94 degree C for 1 min; annealing at 55 degree C for 1 min; elongation 
at 72 degree C for 1 min) are performed with a Perkin-Elmer Cetus automated 
thermal cycler. The amplified product is analyzed by agarose gel electrophoresis and 
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the DNA band with expected molecular weight is excised and purified. The PCR 
product is verified to be the selected sequence by subcloning and sequencing the 
DNA product. 

Several methods are available for the identification of the 5' or 3' non-coding 
5 portions of a gene which may not be present in the deposited clone. These methods 
include but are not limited to, filter probing, clone enrichment using specific probes, 
and protocols similar or identical to 5' and 3' "RACE" protocols which are well 
known in the art. For instance, a method similar to 5' RACE is available for 
generating the missing 5' end of a desired full-length transcript. (Fromont-Racine et 

10 ah, Nucleic Acids Res. 21(7): 1683-1684 (1993).) 

Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a 
population of RNA presumably containing full-length gene RNA transcripts. A 
primer set containing a primer specific to the ligated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PCR amplify 

15 the 5' portion of the desired full-length gene. This amplified product may then be 
sequenced and used to generate the full length gene. 

This above method starts with total RNA isolated from the desired source, 
although poly-A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 

20 RNA which may interfere with the later RNA ligase step. The phosphatase should 
then be inactivated and the RNA treated with tobacco acid pyrophosphatase in order 
to remove the cap structure present at the 5' ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be 
ligated to an RNA oligonucleotide using T4 RNA ligase. 

25 This modified RNA preparation is used as a template for first strand cDNA 

synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PCR amplification of the desired 5 ' end using a primer specific 
to the ligated RNA oligonucleotide and a primer specific to the known sequence of 
the gene of interest. The resultant product is then sequenced and analyzed to confirm 

30 that the 5' end sequence belongs to the desired gene. 
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Example 2; Isolation of Genomic Clon e s Corresponding to a Polvnnrlpnf jH* 

A human genomic PI library (Genomic Systems, Inc.) is screened by PCR 
using primers selected for the cDNA sequence corresponding to SEQ ID NO:X., 
according to the method described in Example 1. (See also, Sambrook.) 

Example 3; Tissue Distribution of Polypi jrij 

Tissue distribution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 
among others, Sambrook et al. For example, a cDNA probe produced by the method 
described in Example 1 is labeled with P M using the rediprime™ DNA labeling 
system (Amersham Life Science), according to manufacturer's instructions. After 
labeling, the probe is purified using CHROMA SPIN- 100™ column (Clontech 
Laboratories, Inc.), according to manufacturer's protocol number PT 1200-1. The 
purified labeled probe is then used to examine various human tissues for mRNA 
expression. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) 
or human immune system tissues (IM) (Clontech) are examined with the labeled 
probe using ExpressHyb™ hybridization solution (Clontech) according to 
manufacturer's protocol number PT1 190-1. Following hybridization and washing, the 
blots are mounted and exposed to film at -70 degree C overnight, and the films 
developed according to standard procedures. " 

Example 4; Chromosomal Mappinp of the Polynucleotides 

An oligonucleotide primer set is designed according to the sequence at the 5' 
endofSEQIDNO:X. This primer preferably spans about 100 nucleotides. This 
primer set is then used in a polymerase chain reaction under the following set of 
conditions : 30 seconds,95 degree C; 1 minute, 56 degree C; 1 minute, 70 degree C. 
This cycle is repeated 32 times followed by one 5 minute cycle at 70 degree C. 
Human, mouse, and hamster DNA is used as template in addition to a somatic cell 
hybrid panel containing individual chromosomes or chromosome fragments (Bios, 
Inc). The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose 
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gels. Chromosome mapping is determined by the presence of an approximately 100 
bp PCR fragment in the particular somatic cell hybrid. 

Example 5: Bacterial Ex pression of a Polypeptide 

5 A polynucleotide encoding a polypeptide of the present invention is amplified 

using PCR oligonucleotide primers corresponding to the 5* and 3' ends of the DNA 
sequence, as outlined in Example 1, to synthesize insertion fragments. The primers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and Xbal, at the 5' end of the primers in order to clone the amplified product 

10 into the expression vector. For example, BamHI and Xbal correspond to the 
restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 
Chatsworth, CA). This plasmid vector encodes antibiotic resistance (Amp r ), a 
bacterial origin of replication (ori), an IPTG-regulatable promoter/operator (P/O), a 
ribosome binding site (RBS), a 6-histidine tag (6-His), and restriction enzyme cloning 

15 sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified 
fragment is ligated into the pQE-9 vector maintaining the reading frame initiated at 
the bacterial RBS. The ligation mixture is then used to transform the E. coli strain 
M15/rep4 (Qiagen, Inc.) which contains multiple copies of the plasmid pREP4, which 

20 expresses the lad repressor and also confers kanamycin resistance (Kan r ). 
Transformants are identified by their ability to grow on LB plates and 
ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid 

25 culture in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). 
The O/N culture is used to inoculate a large culture at a ratio of 1:100 to 1:250. The 
cells are grown to an optical density 600 (O.D. 600 ) of between 0.4 and 0.6. IPTG 
(Isopropyl-B-D-thiogalacto pyranoside) is then added to a final concentration of 1 
mM. IPTG induces by inactivating the lad repressor, clearing the P/O leading to 

30 increased gene expression. 
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Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 
centrifugation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic 
agent 6 Molar Guanidine HC1 by stirring for 3-4 hours at 4 degree C. The cell debris 
is removed by centrifugation, and the supernatant containing the polypeptide is loaded 
onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resin column (available from 
QIAGEN, Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 
8, the column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then 
washed with 10 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is 
eluted with 6 M guanidine-HCl, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. 
Alternatively, the protein can be successfully refolded while immobilized on the Ni- 
NTA column. The recommended conditions are as follows: renature using a linear 
6M-1M urea gradient in 500 mM NaCl, 20% glycerol, 20 mM Tris/HCl pH 7.4, 
containing protease inhibitors. The renaturation should be performed over a period of 
1 .5 hours or more. After renaturation the proteins are eluted by the addition of 250 
mM immidazole. Immidazole is removed by a final dialyzing step against PBS or 50 
mM sodium acetate pH 6 buffer plus 200 mM NaCl. The purified protein is stored at 
4 degree C or frozen at -80 degree C. 

In addition to the above expression vector, the present invention further 
includes an expression vector comprising phage operator and promoter elements 
operatively linked to a polynucleotide of the present invention, called pHE4a. (ATCC 
Accession Number 209645, deposited on February 25, 1998.) This vector contains: 
1) a neomycinphosphotransferase gene as a selection marker, 2) an E. coli origin of 
replication, 3) a T5 phage promoter sequence, 4) two lac operator sequences, 5) a 
Shine-Delgamo sequence, and 6) the lactose opcron repressor gene (laclq). The 
origin of replication (oriC) is derived from pUC19 (LTI, Gaithersburg, MD). The 
promoter sequence and operator sequences are made synthetically. 
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DNA can be inserted into the pHEa by restricting the vector with Ndel and 
Xbal, BamHI, Xhol, or Asp718, running the restricted product on a gel, and isolating 
the larger fragment (the stuffer fragment should be about 310 base pairs). The DNA 
insert is generated according to the PCR protocol described in Example I, using PCR 
primers having restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or 
Asp718 (3' primer). The PCR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are ligated according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to 
express protein in a bacterial system. 

Example 6: Purification of a Polypepti de from an Inclusion Bnrfv 

The following alternative method can be used to purify a polypeptide 
expressed in E coli when it is present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4-10 degree C. 

Upon completion of the production phase of the £. coli fermentation, the cell 
culture is cooled to 4-10 degree C and the cells harvested by continuous 
centrifugation at 15,000 rpm (Heraeus Sepatech). On the basis of the expected yield 
of protein per unit weight of cell paste and the amount of purified protein required, an 
appropriate amount of cell paste, by weight, is suspended in a buffer solution 
containing 100 mM Tris, 50 mM EDTA, pH 7.4. The cells are dispersed to a 
homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 
is then mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by 
centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCl, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the 
pellet is discarded and the polypeptide containing supernatant is incubated at 4 degree 
C overnight to allow farther GuHCl extraction. 
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Following high speed centrifugation (30,000 xg) to remove insoluble particles, 
the GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with 
20 volumes of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCl, 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4 degree C 
without mixing for 12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0. 16 um membrane filter with appropriate surface area 
(e.g., Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The 
filtered sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive 
Biosystems). The column is washed with 40 mM sodium acetate, pH 6.0 and eluted 
with 250 mM, 500 mM, 1000 mM, and 1500 mM NaCl in the same buffer, in a 
stepwise manner. The absorbance at 280 nm of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak 
anion (Poros CM-20, Perseptive Biosystems) exchange resins. The columns are 
equilibrated with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 
mM sodium acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using 
a 10 column volume linear gradient ranging from 0.2 M NaCl, 50 mM sodium 
acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 6.5. Fractions are 
collected under constant A 280 monitoring of the effluent. Fractions containing the 
polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the 
above refolding and purification steps. No major contaminant bands should be 
observed from Commassie blue stained 16% SDS-PAGE gel when 5 ug of purified 
protein is loaded. The purified protein can also be tested for endotoxin/LPS 
contamination, and typically the LPS content is less than 0.1 ng/ml according to LAL 
assays. 
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Example 7: Cloning an d Expression of a Polyp ep tide in a Baculovirus 
Expression System 

In this example, the plasmid shuttle vector pA2 is used to insert a 
polynucleotide into a baculovirus to express a polypeptide. This expression vector 
contains the strong polyhedrin promoter of the Autographa californica nuclear 
polyhedrosis virus (AcMNPV) followed by convenient restriction sites such as 
BamHI, Xba I and Asp718. The polyadenylation site of the simian virus 40 ( M SV40 M ) 
is used for efficient polyadenylation. For easy selection of recombinant virus, the 
plasmid contains the beta-galactosidase gene from £. coli under control of a weak 
Drosophila promoter in the same orientation, followed by the polyadenylation signal 
of the polyhedrin gene. The inserted genes are flanked on both sides by viral 
sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such 
as pAc373, pVL941, and pAcIMl, as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for transcription, 
translation, secretion and the like, including a signal peptide and an in-frame AUG as 
required. Such vectors are described, for instance, in Luckow et al., Virology 170:31- 
39 (1989). 

Specifically, the cDNA sequence contained in the deposited clone, including 
the AUG initiation codon and the naturally associated leader sequence identified in 
Table 1, is amplified using the PCR protocol described in Example 1. If the naturally 
occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 
to include a baculovirus leader sequence, using the standard methods described in 
Summers et al., "A Manual of Methods for Baculovirus Vectors and Insect Cell 
Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

The amplified fragment is isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
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then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and 
optionally, can be dephosphorylated using calf intestinal phosphatase, using routine 
procedures known in the art. The DN A is then isolated from a 1 % agarose gel using a 
commercially available kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 
DNA ligase. E. coli HB101 or other suitable K coli hosts such as XL-1 Blue 
(Stratagene Cloning Systems, La Jolla, CA) cells are transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid are identified 
by digesting DNA from individual colonies and analyzing the digestion product by 
gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

Five ug of a plasmid containing the polynucleotide is co-transfected with 1.0 
ug of a commercially available linearized baculovirus DNA ("BaculoGoId™ 
baculovirus DNA", Pharmingen, San Diego, CA), using the lipofection method 
described by Feigner et al., Proc. Natl. Acad. Sci. USA 84:7413-7417 (1987). One ug 
of BaculoGoId™ virus DNA and 5 ug of the plasmid are mixed in a sterile well of a 
microliter plate containing 50 ul of serum-free Grace's medium (Life Technologies 
Inc., Gaithersburg, MD). Afterwards, 10 ul Lipofectin plus 90 ul Grace's medium are 
added, mixed and incubated for 15 minutes at room temperature. Then the 
transfection mixture is added drop-wise to Sf9 insect cells (ATCC CRL 171 1) seeded 
in a 35 mm tissue culture plate with 1 ml Grace's medium without serum. The plate is 
then incubated for 5 hours at 27 degrees C. The transfection solution is then removed 
from the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf 
serum is added. Cultivation is then continued at 27 degrees C for four days. 

After four days the supernatant is collected and a plaque assay is performed, 
as described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 
Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
a "plaque assay" of this type can also be found in the user's guide for insect cell 
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culture and baculo virology distributed by Life Technologies Inc., Gaithersburg, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 
micropipettor (e.g., Eppendorf). The agar containing the recombinant viruses is then 
resuspended in a microcentrifuge tube containing 200 ul of Grace's medium and the 
suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
in 35 mm dishes. Four days later the supematants of these culture dishes are 
harvested and then they are stored at 4 degree C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's 
medium supplemented with 10% heat-inactivated FBS. The cells are infected with 
the recombinant baculovirus containing the polynucleotide at a multiplicity of 
infection ("MOI") of about 2. If radiolabeled proteins are desired, 6 hours later the 
medium is removed and is replaced with SF900 II medium minus methionine and 
cysteine (available from Life Technologies Inc., Rockvillc, MD). After 42 hours, 5 
uCi of 15 S-methionine and 5 uCi ,5 S-cysteine (available from Amersham) are added. 
The cells are further incubated for 16 hours and then are harvested by centriftigation. 
The proteins in the supernatant as well as the intracellular proteins are analyzed by 
SDS-PAGE followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of 
purified protein may be used to determine the amino terminal sequence of the 
produced protein. 

Example ^; Expression of a Polypep tide , > M ammalian CpH* 

The polypeptide of the present invention can be expressed in a mammalian 
cell. A typical mammalian expression vector contains a promoter element, which 
mediates the initiation of transcription of mRNA, a protein coding sequence, and 
signals required for the termination of transcription and polyadenylation of the 
transcript. Additional elements include enhancers, Kozak sequences and intervening 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
transcription is achieved with the early and late promoters from SV40, the long 
terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLVI, HIVI and the early 
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promoter of the cytomegalovirus (CMV). However, cellular elements can also be 
used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 
for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), 
5 pRSVcat (ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), 
pCMVSport 2.0, and pCMVSport 3.0. Mammalian host cells that could be used 
include, human Hela, 293, H9 and Jurkat cells, mouse NIH3T3 and C127 cells, Cos 1, 
Cos 7 and CV1, quail QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) 
cells. 

10 Alternatively, the polypeptide can be expressed in stable cell lines containing 

the polynucleotide integrated into a chromosome. The co-transfection with a 
selectable marker such as dhfr, gpt, neomycin, hygromycin allows the identification 
and isolation of the transfected cells. 

The transfected gene can also be amplified to express large amounts of the 

15 encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies of the gene of 
interest. (See, e.g., Alt, F. W.,£t a!., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. 
L. and Ma, C, Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, M. J. and 
Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker 

20 is the enzyme glutamine synthase (GS) (Murphy et al., Biochem J. 227:277-279 
.. (1991); Bebbington et al., Bio/Technology 10:169-175(1992). Using these markers, 
the mammalian cells are grown in selective medium and the cells with the highest 
resistance are selected. These cell lines contain the amplified gene(s) integrated into a 
chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 

25 production of proteins. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the 
expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et 
al., Molecular and Cellular Biology, 438-447 (March, 1985)) plus a fragment of the 

30 CMV-enhancer (Boshart et al., Cell 41:521-530 (1985).) Multiple cloning sites, e.g., 
with the restriction enzyme cleavage sites BamHI, Xbal and Asp718, facilitate the 



WO 00/43495 



261 



PCT/US00/00903 



cloning of the gene of interest. The vectors also contain the 3' intron, the 
polyadenylation and termination signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the S V40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate 
5 restriction enzymes and then dephosphorylated using calf intestinal phosphates by 
procedures known in the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the 
protocol outlined in Example 1. If the naturally occurring signal sequence is used to 
produce the secreted protein, the vector does not need a second signal peptide. 
10 Alternatively, if the naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
15 agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and 
purified on a 1% agarose gel. The isolated fragment and the dephosphorylated vector 
are then ligated with T4 DNA ligase. E. coli HB 101 or XL-1 Blue cells arc then 
transformed and bacteria are identified that contain the fragment inserted into plasmid 

20 pC6 using, for instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for 
transfection. Five \xg of the expression plasmid pC6 a pC4 is cotransfected with 0.5 
ug of the plasmid pS Vneo using lipofectin (Feigner et al., supra). The plasmid pS V2- 
neo contains a dominant selectable marker, the neo gene from Tn5 encoding an 

25 enzyme that confers resistance to a group of antibiotics including G418. The cells are 
seeded in alpha minus MEM supplemented with 1 mg/ml G418. After 2 days, the 
cells are trypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in 
alpha minus MEM supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 
mg/ml G418. After about 10-14 days single clones are trypsinized and then seeded in 

30 6-well petri dishes or 10 ml flasks using different concentrations of methotrexate (50 
nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones growing at the highest 
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concentrations of methotrexate are then transferred to new 6-well plates containing 
even higher concentrations of methotrexate ( 1 uM, 2 uM, 5 uM, 10 mM, 20 mM). 
The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 uM. Expression of the desired gene product is analyzed, 
for instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

Example 9: Protein Fusions 

The polypeptides of the present invention are preferably fused to other 
proteins. These fusion proteins can be used for a variety of applications. For 
example, fusion of the present polypeptides to His-tag, HA-tag, protein A, IgG 
domains, and maltose binding protein facilitates purification. (See Example 5; see 
also EP A 394,827; Traunecker, et al., Nature 331:84-86 (1988).) Similarly, fusion to 
IgG-1, IgG-3, and albumin increases the halflife time in vivo. Nuclear localization 
signals fused to the polypeptides of the present invention can target the protein to a 
specific subcellular localization, while covalent heterodimer or homodimers can 
increase or decrease the activity of a fusion protein. Fusion proteins can also create 
chimeric molecules having more than one function. Finally, fusion proteins can 
increase solubility and/or stability of the fused protein compared to the non-fused 
protein. All of the types of fusion proteins described above can be made by 
modifying the following protocol, which outlines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, 
using primers that span the 5' and 3' ends of the sequence described below. These 
primers also should have convenient restriction enzyme sites that will facilitate 
cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 
can be ligated into the BamHI cloning site. Note that the 3' BamHI site should be 
destroyed. Next, the vector containing the human Fc portion is re-restricted with 
BamHI, linearizing the vector, and a polynucleotide of the present invention, isolated 
by the PCR protocol described in Example 1, is ligated into this BamHI site. Note 
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that the polynucleotide is cloned without a stop codon, otherwise a fusion protein will 
not be produced. 

If the naturally occurring signal sequence is used to produce the secreted 
protein, pC4 does not need a second signal peptide. Alternatively, if the naturally 
5 occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See, e.g., WO 96/34891 .) 

Human IgG Fc region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGC 
10 CCAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAA 
CCCAAGGACACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGT 
GGTGGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG 
ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA 
CAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACT 
1 5 GGCTGAATGGC AAGG AGTAC A AGTGCA AGGTCTCC AACAAAGCCCTCCC A 
ACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 
CACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAG 
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGCGACATCGCCGT 
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCT 
20 CCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTG 
GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 
GTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO:l) 

25 Example 10: Productio n of an Antibody from a Polypeptide 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 
expressing a polypeptide of the present invention is administered to an animal to 
induce the production of sera containing polyclonal antibodies. In a preferred 
30 method, a preparation of the secreted protein is prepared and purified to render it 
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substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 
5 antibodies can be prepared using hybridoma technology. (Kohler et al., Nature 
256:495 (1975); Kohler et ah, Eur. J. Immunol. 6:51 1 (1976); Kohler et al., Eur. J. 
Immunol. 6:292 (1976); Hammerling et al., in: Monoclonal Antibodies and T-Cell 
Hybridomas, Elsevier, N.Y., pp. 563-681 (1981).) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or, more 
10 preferably, with a secreted polypeptide-exprcssing cell. Such cells may be cultured in 
any suitable tissue culture medium; however, it is preferable to culture cells in Earle's 
modified Eagle's medium supplemented with 10% fetal bovine serum (inactivated at 
about 56 degrees C), and supplemented with about 10 g/1 of nonessential amino acids, 
about 1,000 U/ml of penicillin, and about 100 ug/ml of streptomycin. 
15 The splenocytes of such mice are extracted and fused with a suitable myeloma 

cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
20 described by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide. 

Alternatively, additional antibodies capable of binding to the polypeptide can 
be produced in a two-step procedure using anti-idiotypic antibodies. Such a method 
makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with 
this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells, 
and the hybridoma cells are screened to identify clones which produce an antibody 
whose ability to bind to the protein-specific antibody can be blocked by the 
polypeptide. Such antibodies comprise anti-idiotypic antibodies to the protein- 
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10 



15 



20 



25 



specific antibody and can be used to immunize an animal to induce formation of 
further protein-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other fragments of the 
antibodies of the present invention may be used according to the methods disclosed 
herein. Such fragments are typically produced by proteolytic cleavage, using 
enzymes such as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 
fragments). Alternatively, secreted protein-binding fragments can be produced 
through the application of recombinant DNA technology or through synthetic 
chemistry. 

For in vivo use of antibodies in humans, it may be preferable to use 
"humanized" chimeric monoclonal antibodies. Such antibodies can be produced 
using genetic constructs derived from hybridoma cells producing the monoclonal 
antibodies described above. Methods for producing chimeric antibodies are known in 
the art. (See, for review, Morrison, Science 229: 1202 (1985); Oi et al., 
BioTechniques 4:214 (1986); Cabilly et al., U.S. Patent No. 4,816,567;' Taniguchi et 
al., EP 171496; Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson 
et al., WO 8702671; Boulianne et al., Nature 312:643 (1984); Neuberger et al.. Nature 
314:268(1985).) 



Example 1 1 : Pronation Of Sorrnted ny. T hrn„ ? hp„t Sgsaing 

Assays 

The following protocol produces a supernatant containing a polypeptide to be 
tested. This supernatant can then be used in the Screening Assays described in 
Examples 13-20. 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution 
(lmg/mlinPBS) 1 :20 in PBS (w/o calcium or magnesium 17-516FBiowhittaker) for 
a working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well 
plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 
well (note: a 12-channel pipetter may be used with tips on every other channel). 
30 Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered 
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Saline). The PBS should remain in the well until just prior to plating the cells and 

plates may be poly-lysine coated in advance for up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10 5 cells/well in .5ml 

DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine 

(12-604F Biowhittaker))/10% heat inactivated FBS(14-503F Biowhittaker)/lx 

Penstrep(17-602E Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine 

(18324-012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. 

With a small volume multi-channel pipetter, aliquot approximately 2ug of an 
expression vector containing a polynucleotide insert, produced by the methods 
described in Examples 8 or 9, into an appropriately labeled 96-well round bottom 
plate. With a multi-channel pipetter, add 50ul of the Lipofectamine/Optimem I 
mixture to each well. Pipette up and down gently to mix. Incubate at RT 15-45 
minutes. After about 20 minutes, use a multi-channel pipetter to add 150ul Optimem 
I to each well. As a control, one plate of vector DNA lacking an insert should be 
transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
much time on PBS. First, person A aspirates off the media from four 24-well plates 
of cells, and then person B rinses each well with .5- lml PBS. Person A then aspirates 
off PBS rinse, and person B, using al 2-channel pipetter with tips on every other 
channel, adds the 200ul of DNA/Lipofectamine/Optimem I complex to the odd wells 
first, then to the even wells, to each row on the 24-well plates. Incubate at 37 degrees 
C for 6 hours. 

While cells are incubating, prepare appropriate media, either 1%BSA in 
DMEM with lx penstrep, or CHO-5 media (1 16.6 mg/L of CaC12 (anhyd); 0.00130 
mg/L CuS0 4 -5H,0; 0.050 mg/L of Fe(NO,),-9H 2 0; 0.417 mg/L of FeS0 4 -7H,0; 
31 1.80 mg/L of Kcl; 28.64 mg/L of MgCl,; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of 
NaCl; 2400.0 mg/L of NaHCO,; 62.50 mg/L of NaH,PO 4 -H,0; 71.02 mg/L of 
Na,HP04; .4320 mg/L of ZnS0 4 -7H,0; .002 mg/L of Arachidonic Acid ; 1.022 mg/L 
of Cholesterol; .070 mg/L of DL-alpha-Tocopherol- Acetate; 0.0520 mg/L of Linoleic 
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Acid; 0.010 mg/L of Linolenic Acid; 0.0 10 mg/L of Myristic Acid; 0.010 mg/L of 
Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 
Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Twecn 80; 455 1 mg/L of D- 
Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml 
of L-Asparagine-H,0; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of L-Cystine- 
2HCL-H,0; 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 
mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL- 
H 2 0; 106.97 mg/ml of L-Isoleucine; 1 1 1.45 mg/ml of L-Leucine; 163.75 mg/ml of L- 
Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 40.0 
mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H 2 0; 99.65 mg/ml of L- 
Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1 .78 mg/L of 
Choline Chloride; 4.65 mg/L of Folic Acid; 1 5.60 mg/L of i-Inositol; 3.02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.03 1 mg/L of Pyridoxine HCL; 0.319 
mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 
0.680 mg/L of Vitamin B 12 ; 25 mM of HEPES Buffer; 2.39 mg/L of Na 
Hypoxanthine; 0. 1 05 mg/L of Lipoic Acid; 0.08 1 mg/L of Sodium Putrescine-2HCL; 
55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20uM of 
Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of Mcthyl-B-Cyclodextrin 
complexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed 
with Oleic Acid; and 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal) 
with 2mm glutamine and lx penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in 1L 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in 15ml polystyrene conical. 

The transfection reaction is terminated, preferably by tag-teaming, at the end 
of the incubation period. Person A aspirates off the transfection media, while person 
B adds 1.5ml appropriate media to each well. Incubate at 37 degrees C for 45 or 72 
hours depending on the media used: 1 %BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml 
deep well plate and the remaining supernatant into a 2ml deep well. The supernatants 
from each well can then be used in the assays described in Examples 13-20. 
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It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 
expression of other proteins, which are then secreted into the supernatant. Thus, the 
5 invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 12: Construction of GAS Reporter Construct 

One signal transduction pathway involved in the differentiation and 
10 proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
Jaks-STATs pathway bind to gamma activation site "GAS" elements or interferon- 
sensitive responsive element ("ISRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 
GAS and ISRE elements are recognized by a class of transcription factors 
15 called Signal Transducers and Activators of Transcription, or "STATs." There are six 
members of the STATs family. Stall and Stat3 arc present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class I, cells after treatment with 
IL-12. Stat5 was originally called mammary growth factor, but has been found at 
20 higher concentrations in other cells including myeloid cells. It can be activated in 
tissue culture cells by many. cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") 
family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 
25 Jakl, Jak2, and Jak3. These kinases display significant sequence similarity and are 
generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621- 
51 (1995).) A cytokine receptor family, capable of activating Jaks, is divided into two 
30 groups: (a) Class 1 includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9, IL-1 1, IL- 
12, IL-15, Epo, PRL, GH, G-CSF, GM-CSR LIF. CNTR and thrombopoietin; and (b) 
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Class 2 includes IFN-a, IFN-g, and IL-10. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID NO:2)). 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn 
activate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the ISRE element, can be used to indicate proteins involved in the 
proliferation and differentiation of cells. For example, growth factors and cytokines 
are known to activate the Jaks-STATs pathway. (See Table below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 13-14. a PCR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRF1 promoter and previously 
demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al., Immunity 1 :457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

5 ' :GCGCCTCG AG ATTTCCCCG A AATCTAG ATTTCCCCG A A ATG ATTTCCCC 
GAAATGATTTCCCCGAAATATCTGCCATCTCA ATTACH (SEQ ID NO:3) 

The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind III site: 5 ' :GCGGC A AGCTTTTTGC A A AGCCT AGGC: 3 ' 
(SEQ ID NO:4) 

PCR amplification is performed using the SV40 promoter template present in 
the B-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

5':CirG^ATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCCGAAA 

TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 

CCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT 

CCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCC 

TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCT 
AGGCTTTTGC AAA A AGCTT : 3 ' (SEQIDNO:5) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 

reporter construct is next engineered. Here, the reporter molecule is a secreted 

alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 

instead of SEAP, in this or in any of the other Examples. Well known reporter 

molecules that can be used instead of SEAP include chloramphenicol 
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acetyltransferase (CAT), luciferasc, alkaline phosphatase, B-galactosidase, green 
fluorescent protein (GFP), or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSEAP-Promoler vector obtained from Clontech using Hindlll and 
5 Xhol, effectively replacing the SV40 promoter with the amplified GAS:SV40 
promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 
10 SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and NotI, and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP-1 (Clontech), using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammalian cells, this vector can then be used as a reporter molecule for GAS binding 
15 as described in Examples 13-14. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 1 5 and 
16. However, many other promoters can be substituted using the protocols described 
20 in these Examples. For instance, SRE, IL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, II- 
2/NFAT, or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 

25 

Example 13: High-Throughput Screeni ng Assay for T-cell Activity. 

The following protocol is used to assess T-cell activity by identifying factors, 
and determining whether supernate containing a polypeptide of the invention 
proliferates and/or differentiates T-cells. T-cell activity is assessed using the 
30 GAS/SEAP/Neo construct produced in Example 12. Thus, factors that increase SEAP 
activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 
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The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB- 152), 
although Molt-3 cells (ATCC Accession No. CRL-1552) and Molt-4 cells (ATCC 
Accession No. CRL- 1 582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate 
5 stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
10 concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 

15 RPMI + 10% serum with l%Pcn-Strep. Combine 2.5 mis of OPTI-MEM (Life 
Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 

During the incubation period, count cell concentration, spin down the required . 
number of cells ( 1 0 7 per transfection), and resuspend in OPTI-MEM to a final 

20 concentration of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 
flask and incubate at 37 degrees C for 6 hrs. After the incubation, add 10 ml of RPMI 
+ 15% serum. 

The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% 
serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
25 supematants containing polypeptides of the invention and/or induced polypeptides of 
the invention as produced by the protocol described in Example 11. 

On the day of treatment with the supernatant, the cells should be washed and 
resuspended in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supematants being 
30 screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
million cells) are required. 
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Transfer the cells to a triangular reservoir boat, in order to dispense the cells 
into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 

After all the plates have been seeded, 50 ul of the supernatants are transferred 
directly from the 96 well plate containing the supernatants into each well using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) 
is added to wells H9, H10, and HI 1 to serve as additional positive controls for the 
assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed 
in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 
samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20 degrees C until SEAP assays are performed according to Example 17. 
The plates containing the remaining treated cells are placed at 4 degrees C and serve 
as a source of material for repeating the assay on a specific well if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
stable transfected cells, which would be apparent to those of skill in the art. 

Example 14: High-Throiiphpnt Screening Assa y Identifying Myeloid Activity 

The following protocol is used to assess myeloid activity by determining 
whether polypeptides of the invention proliferates and/or differentiates myeloid cells. 
Myeloid cell activity is assessed using the GAS/SEAP/Neo construct produced in 
Example 12. Thus, factors that increase SEAP activity indicate the ability to activate 
the Jaks-STATS signal transduction pathway. The myeloid cell used in this assay is 
U937, a pre-monocyte cell line, although TF-1, HL60, or KG1 can be used. 

To transiently transfeel U937 cells with the GAS/SEAP/Neo construct 
produced in Example 12, a DEAE-Dextran method (Kharbanda et. al., 1994, Cell 
Growth & Differentiation, 5:259-265) is used. First, harvest 2x10c? U937 cells and 
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wash with PBS. The U937 cells are usually grown in RPMI 1640 medium containing 
10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 

Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 
0.5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM 
KCI, 375 uM Na 2 HP0 4 .7H 2 0, 1 mM MgCl 2 , and 675 uM CaCl 2 . Incubate at 37 
degrees C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37 degrees C for 36 hr. 

The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 
ug/ml G418. The G4I8-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

These cells are tested by harvesting 1x10* cells (this is enough for ten 96- well 
plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
growth medium, with a final density of 5xl0 5 cells/ml. Plate 200 ul cells per well in 
the 96-well plate (or IxlO 5 cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 
1 1. Incubate at 37 degrees C for 48 to 72 hr. As a positive control, 100 Unit/ml 
interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
induction is typically observed in the positive control wells. SEAP assay the 
supernatant according to the protocol described in Example 17 - - 

Example 15: High-Throughput Serenin g Assay Identifying Neuronal Activity 

When cells undergo differentiation and proliferation, a group of genes are 
activated through many different signal transduction pathways. One of these genes, 
EGR1 (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGR1 is responsible for such induction. Using the 
EGR1 promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 
cell lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl 
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phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
The EGR1 gene expression is activated during this treatment. Thus, by stably 
transfecting PC 12 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PC 12 cells can be assessed. 

The EGR/SEAP reporter construct can be assembled by the following 
protocol. The EGR-1 promoter sequence (-633 to +l)(Sakamoto K et al„ Oncogene 
6:867-871 (1991)) can be PCR amplified from human genomic DNA using the 
following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID NO:6) 
5 1 GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SEQIDNO:7) 
Using the GAS:SEAP/Nco vector produced in Example 12, EGR1 amplified 
product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
using restriction enzymes Xhol/Hindlll, removing the GAS/S V40 stuffer. Restrict the 
EGR1 amplified product with these same enzymes. Ligate the vector and the EGR I 
promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1:30 

dilution of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter 

« 

sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-weIl plate, and 
allowed to air dry for 2 hr. 

PC 12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) 
containing 10% horse scrum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells are removed from the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 
protocol described in Example 1 1. EGR-SEAP/PC12 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-free medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 
for couple of passages. 
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To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
confluent is screened by removing the old medium. Wash the cells once with PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
containing 1% horse serum aftd 0.5% FBS with antibiotics) overnight. 

The next morning, remove the medium and wash the cells with PBS. Scrape 
off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 

the cell number and add more low serum medium to reach final cell density as 5x1 0 5 
cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 
1 x 1 0 5 cells/well). Add 50 ul supernatant produced by Example 11 , 37°C for 48 to 72 
hr. As a positive control, a growth factor known to activate PC 12 cells through EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 
induction of SEAP is typically seen in the positive control wells. SEAP assay the 
supernatant according to Example 17. 

E^niple 16: High-Throughput Sriwn i ng Assay for T-cell Activity 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines IL-1 and TNF, CD30 and 
CD40, lymphotoxin-alpha and iymphotoxin-beta, by exposure to LPS or thrombin, 
and by expression of certain viral gene products. As a transcription factor, NF-KB 
regulates the expression of genes involved in immune cell activation, control of 
apoptosis (NF- KB appears to shield cells from apoptosis), B and T-cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with I-KB 
(Inhibitor KB). However, upon stimulation, I- KB is phosphorylated and degraded, 
causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include IL-2. IL-6, GM-CSF, ICAM-1 and 
class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
constructs utilizing the NF-KB promoter clement are used to screen the supernatants 
produced in Example 11. Activators or inhibitors of NF-KB would be useful in 
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treating diseases. For example, inhibitors of NF-KB could be used to treat those 
diseases related to the acute or chronic activation of NF-KB, such as rheumatoid 
arthritis. 

To construct a vector containing the NF-KB promoter element, a PCR based 
strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB binding site (GGGGACTTTCCC) (SEQ ID NO:8), 18 bp of sequence 
complementary to the 5' end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

5 ' :GCGGCCTCG AGGGG ACTTTCCCGGGG ACTTTCCGGGG ACTTTCCGGG AC 
TTTCCATCCTGCCATCTCAATTAG:3' (SEQ IDNO:9) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind III site: 

5 ' :GCGGC A AGCTTTTTGC AA AGCCT AGGC : 3 ' (SEQ ID NO:4) 

PCR amplification is performed using the SV40 promoter template present in 
the pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: 

5^CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCC 

ATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCC 

ATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGA 

CTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTA 

TTCCAGAAGTAGTGAGGAGGCrTTTTTGGAGGCCTAGGCTTTTGCAAAAA 
GCTT:3'(SEQIDNO:10) 

Next, replace the SV40 minimal promoter element present in the pSEAP2- 
promoter plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and 
Hindlll. However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 
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In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 
cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and NotI, and inserted into a vector containing neomycin resistance. Particularly, 
the NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the 
GFP gene, after restricting pGFP-1 with Sail and NotI. 

Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are 
created and maintained according to the protocol described in Example 13. Similarly, 
the method for assaying supernatants with these stable Jurkat T-cells is also described 
in Example 13. As a positive control, exogenous TNF alpha (0. 1,1, 10 ng) is added to 
wells H9, H10, and HI 1, with a 5-10 fold activation typically observed. 

Example 17: Assay for SF.AP \rt^u y 

As a reporter molecule for the assays described in Examples 13-16, SEAP 
activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 
dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with 
a plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to 
avoid uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 
and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 
temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is ume dependent, and it 
takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 
each time and start the second set 10 minutes later. 

Read the relative light unit in the luminometer. Set HI 2 as blank, and print 
the results. An increase in chemiluminescence indicates reporter activity. 

Reaction Buffer Formulation: 
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#of plates 


Rxn buffer diluent (ml) 


CSPD (ml) 


10 


60 


3 


11 


65 


3.25 


12 


70 


3.5 


13 


75 


3.75 


14 


80 


4 


15 


85 


4.25 


16 


90 


4.5 


17 


95 


4.75 


18 


100 


5 


19 


105 


5.25 


20 


110 


5.5 


21 


115 


5.75 


22 


120 


6 


23 


125 


6.25 


24 


130 


6.5 


25 


135 


6.75 


26 


140 


7 


27 


145 


7.25 


28 


150 


7.5 


29 


155 


7.75 


30 


160 




31 


165 


8.25 


32 


170 


8.5 


33 


175 


8.75 


34 


180 


9 


35 


185 


9.25 


36 


190 


9.5 


37 


195 


9.75 


38 


200 


10 


39 


205 


10.25 


40 


210 


10.5 


41 


215 


10.75 


42 


220 


11 


43 


225 


11.25 


44 


230 


11.5 


45 


235 


11.75 


46 " 


240 


"12 " 


47 


245 


12.25 


48 


250 


12.5 


49 


255 


12.75 


50 


260 


13 



Example 18; High-T hroughput Screening A ssay Identifying Changes in Small 
Molecule Concentration and Membrane Permeability 

Binding of a ligand to a receptor is known to alter intracellular levels of small 
molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential These alterations can be measured in an assay to identify supernatants 
which bind to receptors of a particular cell. Although the following protocol 
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describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pH, membrane potential, or any other small molecule which is 
detectable by a fluorescent probe. 

The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
no. F- 14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-well plate with clear bottom. The plate is incubated in a CO, incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 
load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37 degrees C in a CO, incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 
re-suspended to 2-5x1 0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to lxlO 6 cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is 
then washed once in Denley CellWash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

To measure the fluorescence of intracellular calcium, the FLIPR is set for the 
following parameters: ( 1 ) System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
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extracellular signaling event which has resulted in an increase in the intracellular 
Ca"*** concentration. 

Example 19; High-ThroiiPhput Screeninp A ssay Identifying Tyrosine K.„ asf 
Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves ligand-mediated receptor 
dimerization, resulting in transphosphorylation of the receptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
receptor associated tyrosine kinases of the sre-family (e.g., sre, yes, lck, lyn, fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, the identification of novel human secreted proteins capable of ._ 
activating tyrosine kinase signal transduction pathways are of interest. Therefore, the 
following protocol is designed to identify those novel human secreted proteins 
capable of activating the tyrosine kinase signal transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Naperville, DL). The plates are sterilized with two 30 minute rinses with 
100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type I collagen (50 mg/ml), gelatin (2%) or 
polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford,MA), or 
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calf serum, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 
cell number through use of alamarBlue as described by the manufacturer Alamar 
Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
5 Becton Dickinson (Bedford,MA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

To prepare extracts, A431 cells are seeded onto the nylon membranes of 
Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 
10 Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 1 1, the medium was removed and 100 ml of extraction buffer ((20 mM 
HEPES pH 7.5, 0.15 M NaCl, 1% Triton X-100, 0.1% SDS, 2 mM Na3V04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 

15 Boeheringcr Mannheim (Indianapolis, IN) is added to each well and the plate is 

shaken on a rotating shaker for 5 minutes at 4 degrees C The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 
bottoms of each well using house vacuum. Extracts are collected in a 96- well 
catch/assay plate in the bottom of the vacuum manifold and immediately placed on 

20 ice. To obtain extracts clarified by centrifugation, the content of each well, after 

detergent solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4 
degrees Cat 16,000 xg. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described 

25 here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 
determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSK1 (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
30 PSK2 (corresponding to amino acids 1 - 1 7 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 
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The tyrosine kinase reaction is set up by adding the following components in 
order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg-> + (5mM 
ATP/50mM MgCl 2 ), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 
pH7.3, 40 mM beta-glycerophosphate, ImM EGTA, lOOmM MgCl 2 , 5 mM MnCl 2 
0.5 mg/ml BSA), then 5ul of Sodium Vanadate(lmM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degrees C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is *hen terminated by adding 10 ul of 
120mm EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microliter plate (MTP) module and incubating at 37 degrees C for 20 
min. This allows the streptavadin coated 96 well plate to associate with the 
biotinylated peptide. Wash the MTP module with 300ul/well of PBS four times. 
Next add 75 ul of anti-phospotyrosine antibody conjugated to horse radish 
peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degrees C for 
one hour. Wash the well as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
absorbancc of the sample at 405 nm by using ELISA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

Example 20; High-Throughput SfiEigfliflS * smv IHpntifyjng Phosphoryla tion 
Activity 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 1 9, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 
phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, 
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Src, Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by 
substituting these molecules for Erk-1 or Erk-2 in the following assay. 

Specifically, assay plates are made by coating the wells of a 96-well ELISA 
5 plate with 0. 1 ml of protein G ( 1 ug/ml) for 2 hr at room temp, (RT). The plates are 
then rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G 
plates are then treated with 2 commercial monoclonal antibodies (lOOng/well) against 
Erk-land Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, 
this step can easily be modified by substituting a monoclonal antibody detecting any 
10 of the above described molecules.) After 3-5 rinses with PBS, the plates are stored at 
4 degrees C until use. 

A431 cells arc seeded at 20,000/well in a 96-well Loprodync filterplatc and 
cultured overnight in growth medium. The cells are then starved for 48 hr in basal 
medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the supernatants 
15 obtained in Example 1 1 for 5-20 minutes. The cells are then solubilized and extracts 
filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As 
a positive control, a commercial preparation of MAP kinase ( lOng/well) is used in 
place of A431 extract. Plates are then treated with a commercial polyclonal (rabbit) 
20 antibody ( lug/ml) which specifically recognizes the phosphorylated epitope of the 
Erk-1 and Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then quantitated by successive 
incubations with Europium-streptavidin and Europium fluorescence enhancing 
reagent in the Wallac DELFIA instrument (time-resolved fluorescence). An increased 
25 fluorescent signal over background indicates a phosphorylation. 

Example 21: Method of Deter mining Alterations in a Gene Corresponding to a 
Polynucleotide 

RNA isolated from entire families or individual patients presenting with a 
30 phenotype of interest (such as a disease) is be isolated. cDN A is then generated from 
these RNA samples using protocols known in the art. (Sec, Sambrook.) The cDNA 
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is then used as a template for PCR, employing primers surrounding regions of interest 
in SEQ ID NO:X. Suggested PCR conditions consist of 35 cycles at 95 degrees C for 
30 seconds; 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, 
using buffer solutions described in Sidransky et al., Science 252:706 (1991). 

PCR products are then sequenced using primers labeled at their 5' end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre 
Technologies). The intron-exon borders of selected exons is also determined and 
genomic PCR products analyzed to confirm the results. PCR products harboring 
suspected mutations is then cloned and sequenced to validate the results of the direct 
sequencing. 

PCR products is cloned into T-tailed vectors as described in Holton et al., 
Nucleic Acids Research, 19: 1 156 ( 1991) and sequenced with T7 polymerase (United 
States Biochemical). Affected individuals are identified by mutations not present in 
unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in a gene corresponding to a polynucleotide. Genomic clones isolated 
according to Example 2 are nick-translated with digoxigenindeoxy-uridine 5'- 
triphosphate (Boehringer Manheim), and FISH performed as described in Johnson et 
al., Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe is 
carried out using a vast excess of human cot-1 DNA for specific hybridization to the 
corresponding genomic locus. 

Chromosomes are counterstained with 4,6-diamino-2-phenylidole and 
propidium iodide, producing a combination of C- and R-bands. Aligned images for 
precise mapping are obtained using a triple-band filter set (Chroma Technology, 
Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson, AZ) and variable excitation wavelength filters. (Johnson et 
al., Genet. Anal. Tech. Appl., 8:75 (1991).) Image collection, analysis and 
chromosomal fractional length measurements are performed using the ISee Graphical 
Program System. (Inovision Coiporation, Durham, NC.) Chromosome alterations of 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
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translocations. These alterations are used as a diagnostic marker for an associated 
disease. 

Example 22: Method of Detecting Abnormal Levels of a Po l ypeptide in a 
Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, 
and if an increased or decreased level of the polypeptide is detected, this polypeptide 
is a marker for a particular phenotype. Methods of detection are numerous, and thus, 
it is understood that one skilled in the art can modify the following assay to fit their 
particular needs. 

For example, antibody-sandwich ELIS As are used to detect polypeptides in a 
sample, preferably a biological sample. Wells of a microtiter plate are coated with 
specific antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are 
either monoclonal or polyclonal and are produced by the method described in 
Example 10. The wells are blocked so that non-specific binding of the polypeptide to 
the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample 
containing the polypeptide. Preferably, serial dilutions of the sample should be used 
to validate results. The plates are then washed three times with deionized or distilled 
water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 
concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
The plates are again washed three times with deionized or distilled water to remove 
unbounded conjugate. 

Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl 
phosphate (NPP) substrate solution to each well and incubate 1 hour at room 
temperature. Measure the reaction by a microtiter plate reader. Prepare a standard 
curve, using serial dilutions of a control sample, and plot polypeptide concentration 
on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 
Interpolate the concentration of the polypeptide in the sample using the standard 
curve. 
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Example 23: Formulation 

The invention also provides methods of treatment and/or prevention diseases, 
disorders, and/or conditions (such as, for example, any one or more of the diseases or 
disorders disclosed herein) by administration to a subject of an effective amount of a 
Therapeutic. By therapeutic is meant a polynucleotides or polypeptides of the 
invention (including fragments and variants), agonists or antagonists thereof, and/or 
antibodies thereto, in combination with a pharmaceutical^ acceptable carrier type 
(e.g., a sterile carrier). 

The Therapeutic will be formulated and dosed in a fashion consistent with 
good medical practice, taking into account the clinical condition of the individual 
patient (especially the side effects of treatment with the Therapeutic alone), the site of 
delivery, the method of administration, the scheduling of administration, and other 
factors known to practitioners. The "effective amount" for purposes herein is thus 
determined by such considerations. 

As a general proposition, the total pharmaceutically effective amount of the 
Therapeutic administered parenterally per dose will be in the range of about 
lug/kg/day to 10 mg/kg/day of patient body weight, although, as noted above, this 
will be subject to therapeutic discretion. More preferably, this dose is at least 0.01 
mg/kg/day, and most preferably for humans between about 0.01 and 1 mg/kg/day for 
the hormone. If given continuously, the Therapeutic is typically administered at a 
dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour, either by 1-4 injections per 
day or by continuous subcutaneous infusions, for example, using a mini-pump. An 
intravenous bag solution may also be employed. The length of treatment needed to 
observe changes and the interval following treatment for responses to occur appears 
to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, 
intracistemally, intravaginally, intrapcritoneally, topically (as by powders, ointments, 
gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid 
filler, diluent, encapsulating material or formulation auxiliary of any. The term 
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"parenteral" as used herein refers to modes of administration which include 
intravenous, intramuscular, intraperitoneal, intrasternal, subcutaneous and 
intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics are 
administered orally, rectally, parenterally, intracistemally, intravaginally, 
intraperitoncally, topically (as by powders, ointments, gels, drops or transdermal 
patch), bucaily, or as an oral or nasal spray. " Pharmaceutical ly acceptable carrier" 
refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material or 
formulation auxiliary of any type. The term "parenteral" as used herein refers to 
modes of administration which include intravenous, intramuscular, intraperitoneal, 
intrasternal, subcutaneous and intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics include suitable 
polymeric materials (such as, for example, semi-permeable polymer matrices in the 
form of shaped articles, e.g., films, or mirocapsules), suitable hydrophobic materials 
(for example as an emulsion in an acceptable oil) or ion exchange resins, and 
sparingly soluble derivatives (such as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 
58,481), copolymers of L-glutamic acid and gamma-ethyl-L-glutamatc (Sidman et al., 
Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et al., 
J. Biomed. Mater. Res. 15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 
(1982)), ethylene vinyl acetate (Langer et al., Id.) or poly-D- (-)-3-hydroxybutyric 
acid(EP 133,988). 

Sustained-release Therapeutics also include liposomally entrapped 
Therapeutics of the invention (see generally, Langer, Science 249:1527-1533 (1990); 
Treat et al, in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez- 
Berestein and Fidler (eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). 
Liposomes containing the Therapeutic are prepared by methods known per se: DE 
3,218,121; Epstein et al., Proc. Natl. Acad. Sci. (USA) 82:3688-3692 (1985); Hwang 
et al., Proc. Natl. Acad. Sci.(USA) 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 
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88,046; EP 143,949; EP 142,641; Japanese Pat. Appl. 83-1 18008; U.S. Pat. Nos. 
4,485,045 and 4,544,545; and EP 102,324. Ordinarily, the liposomes are of the small 
(about 200-800 Angstroms) unilamellar type in which the lipid content is greater than 
about 30 mol. percent cholesterol, the selected proportion being adjusted for the 
5 optimal Therapeutic. 

In yet an additional embodiment, the Therapeutics of the invention are 
delivered by way of a pump (see Langer, supra; Sefton, CRC Crit. Ref. Biomed. Eng. 
14:201 (1987); Buchwald et al., Surgery 88:507 (1980); Saudek et al. f N. Engl. J. 
Med. 321:574 (1989)). 

10 Other controlled release systems are discussed in the review by Langer 

(Science 249:1527-1533 (1990)). 

For parenteral administration, in one embodiment, the Therapeutic is 
formulated generally by mixing it at the desired degree of purity, in a unit dosage 
injectable form (solution, suspension, or emulsion), with a pharmaceutical^ 

15 acceptable carrier, i.e., one that is non-toxic to recipients at the dosages and 
concentrations employed and is compatible with other ingredients of the formulation. 
For example, the formulation preferably does not include oxidizing agents and other 
compounds that are known to be deleterious to the Therapeutic. 

Generally, the formulations are prepared by contacting the Therapeutic 

20 uniformly and intimately with liquid carriers or finely divided solid carriers or both. 
Then, if necessary, the product is shaped into the desired formulation. Preferably the 
carrier is a parenteral carrier, more preferably a solution that is isotonic with the blood 
of the recipient. Examples of such carrier vehicles include water, saline, Ringer's 
solution, and dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl 

25 oleate are also useful herein, as well as liposomes. 

The carrier suitably contains minor amounts of additives such as substances 
that enhance isotonicity and chemical stability. Such materials are non-toxic to 
recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or their salts; 

30 antioxidants such as ascorbic acid; low molecular weight (less than about ten 
residues) polypeptides, e.g., polyarginine or tripeptides; proteins, such as serum 
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albumin, gelatin, or immunoglobulins; hydrophilic polymers such as 
polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspartic acid, or 
arginine; monosaccharides, disaccharides, and other carbohydrates including cellulose 
or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; sugar 
alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 

The Therapeutic is typically formulated in such vehicles at a concentration of 
about 0. 1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will 
be understood that the use of certain of the foregoing excipients, carriers, or 
stabilizers will result in the formation of polypeptide salts. 

Any pharmaceutical used for therapeutic administration can be sterile. 
Sterility is readily accomplished by filtration through sterile filtration membranes 
(e.g., 0.2 micron membranes). Therapeutics generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 

Therapeutics ordinarily will be stored in unit or multi-dose containers, for 
example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
formulation for reconstitutiori. As an example of a lyophilized formulation, 10-ml 
vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous Therapeutic solution, 
and the resulting mixture is lyophilized. The infusion solution is prepared by 
reconstituting the lyophilized Therapeutic using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the Therapeutics of the 
invention. Associated with such container(s) can be a notice in the form prescribed by 
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 
biological products, which notice reflects approval by the agency of manufacture, use 
or sale for human administration. In addition, the Therapeutics may be employed in 
conjunction with other therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in 
combination with adjuvants. Adjuvants that may be administered with the 
Therapeutics of the invention include, but are not limited to, alum, alum plus 
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deoxycholate (ImmunoAg), MTP-PE (Biocine Corp.), QS21 (Genentech, Inc.), BCG, 
and MPL. In a specific embodiment, Therapeutics of the invention are administered 
in combination with alum. In another specific embodiment, Therapeutics of the 
invention are administered in combination with QS-21. Further adjuvants that may be 
5 administered with the Therapeutics of the invention include, but are not limited to, 
Monophosphoryi lipid immunomodulator, AdjuVax 100a, QS-21, QS-18, CRL1005, 
Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 

10 varicella, tetanus/diptheria, hepatitis A, hepatitis B, haemophilus influenzae B, 
whooping cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow 
fever, Japanese encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 
Combinations may be administered either concomitantly, e.g., as an admixture, 
separately but simultaneously or concurrently; or sequentially. This includes 

15 presentations in which the combined agents are administered together as a therapeutic 
mixture, and also procedures in which the combined agents are administered 
separately but simultaneously, e.g., as through separate intravenous lines into the 
same individual. Administration M in combination" further includes the separate 
administration of one of the compounds or agents given first, followed by the second. 

20 The Therapeutics of the invention may be administered alone or in 

combination with other therapeutic agents. Therapeutic agents that may be 
administered in combination with the Therapeutics of the invention, include but not 
limited to, other members of the TNF family, chemotherapeutic agents, antibiotics, 
steroidal and non-steroidal anti-inflammatories, conventional immunotherapeutic 

25 agents, cytokines and/or growth factors. Combinations may be administered either 
concomitantly, e.g., as an admixture, separately but simultaneously or concurrently; 
or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the 
combined agents are administered separately but simultaneously, e.g., as through 

30 separate intravenous lines into the same individual. Administration "in combination" 
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further includes the separate administration of one of the compounds or agents given 
first, followed by the second. 

In one embodiment, the Therapeutics of the invention are administered in 
combination with members of the TNF family. TNF, TNF-related or TNF-like 
5 molecules that may be administered with the Therapeutics of the invention include, 
but are not limited to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, 
also known as TNF-beta), LT-beta (found in complex heterotrimer LT-alpha2-beta), 
OPGL, FasL, CD27L, CD30L, CD40L, 4-1BBL, DcR3, OX40L, TNF-gamma 
(International Publication No. WO 96/14328), AIM-I (International Publication No. 
10 WO 97/33899), endokine-alpha (International Publication No. WO 98/07880), TR6 
(International Publication No. WO 98/30694), OPG, and neutrokine-alpha 
(International Publication No. WO 98/18921, OX40, and nerve growth factor (NGF), 
and soluble forms of Fas, CD30, CD27, CD40 and 4-IBB, TR2 (International 
Publication No. WO 96/34095), DR3 (International Publication No. WO 97/33904), 
1 5 DR4 (International Publication No. WO 98/32856), TR5 (International Publication 
No. WO 98/30693), TR6 (International Publication No. WO 98/30694), TR7 
(International Publication No. WO 98/41629), TRANK, TR9 (International 
Publication No. WO 98/56892),TR10 (International Publication No. WO 98/54202), 
312C2 (International Publication No. WO 98/06842), and TR12, and soluble forms 
CD154, CD70,andCD153. 

In certain embodiments, Therapeutics of the invention are administered in 
combination with antiretroviral agents, nucleoside reverse transcriptase inhibitors, 
non-nucleoside reverse transcriptase inhibitors, and/or protease inhibitors. 
Nucleoside reverse transcriptase inhibitors that may be administered in combination 
with the Therapeutics of the invention, include, but are not limited to, RETROVIR™ 
(zidovudine/AZT), VIDEX™ (didanosine/ddl), HIVID™ (zalcitabine/ddC), ZERIT™ 
(stavudine/d4T), EPIVIR™ (lamivudine/3TC), and COMBIVIRtm 
(zidovudine/lamivudine). Non-nucleoside reverse transcriptase inhibitors that may 
be administered in combination with the Therapeutics of the invention, include, but 
are not limited to, VIRAMUNE™ (nevirapine), RESCRIPTOR™ (delavirdine), and 
SUSTIVA™ (efavirenz). Protease inhibitors that may be administered in 
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combination with the Therapeutics of the invention, include, but are not limited to, 
CRIXIVAN™ (indinavir), NORVIR™ (ritonavir), INVIRASE™ (saquinavir), and 
VIRACEPT™ (nelfinavir). In a specific embodiment, antiretroviral agents, 
nucleoside reverse transcriptase inhibitors, non-nucleoside reverse transcriptase 
inhibitors, and/or protease inhibitors may be used in any combination with 
Therapeutics of the invention to treat AIDS and/or to prevent or treat HIV infection. 

In other embodiments, Therapeutics of the invention may be administered in 
combination with anti-opportunistic infection agents. Anti-opportunistic agents that 
may be administered in combination with the Therapeutics of the invention, include, 
but are not limited to, TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPS ONE™ , PENTAMIDINE™ , ATOVAQUONE™, ISONIAZID™, 
RIFAMPIN™, PYRAZIN AMIDE™, ETHAMBUTOL™, RIFABUTIN™, 
CLARITHROMYCIN™, AZITHROMYCIN™, GANCICLOVIR™, 
FOSCARNET™, CIDOFOVIR™, FLUCONAZOLE™, ITRACONAZOLE™, 
KETOCONAZOLE™, ACYCLOVIR™, FAMCICOLVIR™, PYRIMETHAMINE™, 
LEUCOVORIN™, NEUPOGEN™ (filgrastim/G-CSF), and LEUKINE™ 
(sargramostim/GM-CSF). In a. specific embodiment, Therapeutics of the invention 
are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE™, and/or ATOVAQUONE™ to prophylactically 
treat or prevent an opportunistic Pneumocystis carinii pneumonia infection. In 
another specific embodiment. Therapeutics of the invention are used in any 
combination with ISONIAZID™, RIFAMPIN™, PYRAZIN AMIDE™ , and/or 
ETHAMBUTOL™ to prophylactically treat or prevent an opportunistic 
Mycobacterium avium complex infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with RIFABUTIN™, 
CLARITHROMYCIN™, and/or AZITHROMYCIN™ to prophylactically treat or 
prevent an opportunistic Mycobacterium tuberculosis infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
GANCICLOVIR™, FOSCARNET™, and/or CIDOFOVIR™ to prophylactically treat 
or prevent an opportunistic cytomegalovirus infection. In another specific 
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embodiment, Therapeutics of the invention are used in any combination with 
FLUCONAZOLE™ , ITRACONAZOLE™, and/or KETOCONAZOLE™ to 
prophylactically treat or prevent an opportunistic fungal infection. In another 
specific embodiment, Therapeutics of the invention are used in any combination with 
5 ACYCLOVIR™ and/or FAMCICOLVIR™ to prophylactically treat or prevent an 
opportunistic herpes simplex virus type I and/or type II infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
PYRIMETHAMINE™ and/or LEUCOVORIN™ to prophylactically treat or prevent 
an opportunistic Toxoplasma gondii infection. In another specific embodiment, 
10 Therapeutics of the invention are used in any combination with LEUCOVORIN™ 
and/or NEUPOGEN™ to prophylactically treat or prevent an opportunistic bacterial 
infection. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antiviral agent. Antiviral agents that may be administered 

15 with the Therapeutics of the invention include, but are not limited to, acyclovir, 
ribavirin, amantadine, and remantidine. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antibiotic agent. Antibiotic agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, amoxicillin, 

20 beta-lactamases, aminoglycosides, beta-lactam (glycopeptide), beta-lactamases, 
Clindamycin, chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, 
erythromycin, fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, 
rifampin, streptomycin, sulfonamide, tetracyclines, trimethoprim, trimethoprim- 
sulfamthoxazole, and vancomycin. 

25 Conventional nonspecific immunosuppressive agents, that may be 

administered in combination with the Therapeutics of the invention include, but arc 
not limited to, steroids, cyclosporin^ cyclosporine analogs, cyclophosphamide 
methylprednisone, prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other 
immunosuppressive agents that act by suppressing the function of responding T cells. 

30 In specific embodiments, Therapeutics of the invention are administered in 

combination with immunosuppressants. Immunosuppressants preparations that may 
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be administered with the Therapeutics of the invention include, but are not limited to, 
ORTHOCLONE™ (OKT3), SANDIMMUN E™/NEORAL™/SANGDYA™ 
(cyclosporin), PROGRAF™ (tacrolimus), CELLCEPT™ (mycophenolatc), 
Azathioprine, glucorticosteroids, and RAPAMUNE™ (sirolimus). In a specific 
embodiment, immunosuppressants may be used to prevent rejection of organ or bone 
marrow transplantation. 

In an additional embodiment, Therapeutics of the invention are administered 
alone or in combination with one or more intravenous immune globulin preparations. 
Intravenous immune globulin preparations that may be administered with the 
Therapeutics of the invention include, but not limited to, GAMMAR™, 
IVEEGAM™, SANDOGLOBULIN™, GAMMAGARD S/D™, and GAMIMUNE™. 
In a specific embodiment. Therapeutics of the invention are administered in 
combination with intravenous immune globulin preparations in transplantation 
therapy (e.g., bone marrow transplant). 

In an additional embodiment, the Therapeutics of the invention are 
administered alone or in combination with an anti-inflammatory agent. Anti- 
inflammatory agents that may be administered with the Therapeutics of the invention 
include, but are not limited to, glucocorticoids and the nonsteroidal anti- 
inflammatories, aminoarylcarboxylic acid derivatives, arylacetic acid derivatives, 
arylbutyric acid derivatives, arylcarboxylic acids, arylpropionic acid derivatives, 
pyrazoles, pyrazolones, salicylic_ acid derivatives, thiazinccarboxamides, e- - 
acetamidocaproic acid, S-adenosylmethionine, 3-amino-4-hydroxybutyric acid, 
amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, emorfazone, 
guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol, paranyline, perisoxal, 
pifoxime, proquazone, proxazole, and tenidap. 

In another embodiment, compostions of the invention arc administered in 
combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
antibiotic derivatives (e.g., doxorubicin, bleomycin, daunorubicin, and 
dactinomycin); antiestrogens (e.g., tamoxifen); antimetabolites (e.g., fluorouracil, 5- 
FU, methotrexate, floxuridinc, interferon alpha-2b, glutamic acid, plicamycin, 
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mercaptopurine, and 6-thioguanine); cytotoxic agents (e.g., carmustine, BCNU, 
lomustine, CCNU, cytosine arabinoside, cyclophosphamide, estramustine, 
hydroxyurea, procarbazine, mitomycin, busulfan, cis-platin, and vincristine sulfate); 
hormones (e.g., medroxyprogesterone, estramustine phosphate sodium, ethinyl 
5 estradiol, estradiol, megestrol acetate, mcthyltestosterone, diethylstilbestrol 
diphosphate, chlorotrianisene, and testolactone); nitrogen mustard derivatives (e.g., 
mephalen, chorambucil, mechlorethamine (nitrogen mustard) and thiotepa); steroids 
and combinations (e.g., bethamethasone sodium phosphate); and others (e.g., 
dicarbazine, asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and 
10 etoposide). 

In a specific embodiment, Therapeutics of the invention are administered in 
combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone) or any combination of the components of CHOP. In another 
embodiment, Therapeutics of the invention are administered in combination with 
15 Rituximab. In a further embodiment, Therapeutics of the invention are administered 
with Rituxmab and CHOP, or Rituxmab and any combination of the components of 
CHOP. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with cytokines. Cytokines that may be administered 

20 with the Therapeutics of the invention include, but are not limited to, IL2, IL3, IL4, 
IL5, IL6, 1L7, IL10, IL12, IL13, IL15, anti-CD40, CD40L, IFN-gamma and TNF- 
alpha. In another embodiment, Therapeutics of the invention may be administered 
with any interleukin, including, but not limited to, IL-1 alpha, IL-lbeta, IL-2, IL-3, 
IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-12, IL-13, IL-14, IL-15, IL-16, 

25 IL-17, IL-18, IL-19, IL-20, and IL-21. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with angiogenic proteins. Angiogenic proteins that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
Glioma Derived Growth Factor (GDGF), as disclosed in European Patent Number 

30 EP-399816; Platelet Derived Growth Factor-A (PDGF-A), as disclosed in European 
Patent Number EP-682110; Platelet Derived Growth Factor-B (PDGF-B), as 
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disclosed in European Patent Number EP-2823 17: Placental Growth Factor (P1GF), as 
disclosed in International Publication Number WO 92/06194; Placental Growth 
Factor-2 (P1GF-2), as disclosed in Hauser et al., Gorwth Factors, 4:259-268 (1993); 
Vascular Endothelial Growth Factor (VEGF), as disclosed in International Publication 
Number WO 90/13649; Vascular Endothelial Growth Factor-A (VEGF-A), as 
disclosed in European Patent Number EP-506477; Vascular Endothelial Growth 
Factor-2 (VEGF-2), as disclosed in International Publication Number WO 96/39515; 
Vascular Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth 
Factor B-186 (VEGF-B186), as disclosed in International Publication Number WO 
96/26736; Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in 
International Publication Number WO 98/02543; Vascular Endothelial Growth 
Factor-D (VEGF-D), as disclosed in International Publication Number WO 98/07832; 
and Vascular Endothelial Growth Factor-E (VEGF-E), as disclosed in German Patent 
Number DEI 9639601. The above mentioned references are incorporated herein by 
15 reference herein. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with hematopoietic growth factors. Hematopoietic 
growth factors that may be administered with the Therapeutics of the invention 
include, but are not limited to, LEUKINE™ (S ARGR AMOSTIM™ ) and 
20 NEUPOGEN™ (FILGRASTIM™). 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with Fibroblast Growth Factors. Fibroblast Growth 
Factors that may be administered with the Therapeutics of the invention include, but 
are not limited to, FGF-1, FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7, FGF-8, 
25 FGF-9, FGF-10, FGF-1 1, FGF-12, FGF-13, FGF-14, and FGF-15. 

In additional embodiments, the Therapeutics of the invention are administered 
in combination with other therapeutic or prophylactic regimens, such as, for example, 
radiation therapy. 



30 Example 24: Method of Treating IW ^ ed Levels nf the Polypeptide 
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The present invention relates to a method for treating an individual in need of 
an increased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
effective amount of an agonist of the invention (including polypeptides of the 
5 invention). Moreover, it will be appreciated that conditions caused by a decrease in 
the standard or normal expression level of a secreted protein in an individual can be 
treated by administering the polypeptide of the present invention, preferably in the 
secreted form. Thus, the invention also provides a method of treatment of an 
individual in need of an increased level of the polypeptide comprising administering 

10 to such an individual a Therapeutic comprising an amount of the polypeptide to 
increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily 
dose 0.1-100 ug/kg of the polypeptide for six consecutive days. Preferably, the 
polypeptide is in the secreted form. The exact details of the dosing scheme, based on 

15 administration and formulation, are provided in Example 23. 

Example 25: Method of Treating Increased Levels nf t he Polypeptide 

The present invention also relates to a method of treating an individual in need 
of a decreased level of a polypeptide of the invention in the body comprising 

20 administering to such an individual a composition comprising a therapeutically 
effective amount of an antagonist of the invention (including polypeptides and 
antibodies of the invention). 

In one example, antisense technology is used to inhibit production of a 
polypeptide of the present invention. This technology is one example of a method of 

25 decreasing levels of a polypeptide, preferably a secreted form, due to a variety of 
etiologies, such as cancer. For example, a patient diagnosed with abnormally 
increased levels of a polypeptide is administered intravenously antisense 
polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day for 21 days. This treatment is 
repeated after a 7-day rest period if the treatment was well tolerated. The formulation 

30 of the antisense polynucleotide is provided in Example 23. 
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Example 2$; Method of Treatment Usin ff ften P Theranv-F* Vivn 

One method of gene therapy transplants fibroblasts, which are capable of 
expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 
subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 
a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
turned upside down, closed tight and left at room temperature over night. After 24 
hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F12 media, with 10% FBS, 
penicillin and streptomycin) is added. The flasks are then incubated at 37 degree C 
for approximately one week. 

At this time, fresh media is added and subsequently changed every several 
days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. 
The monolayer is trypsinized and scaled into larger flasks. 
15 pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long 

terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
Hindlll and subsequently treated with calf intestinal phosphatase. The linear vector is 
fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified 
20 using PCR primers which correspond to the 5' and 3' end sequences respectively as set 
forth in Example 1 using primers and having appropriate restriction sites and 
initiation/stop codons, if necessary. Preferably, the 5' primer contains an EcoRI site 
and the J primer includes a Hindlll site. Equal quantities of the Moloney murine 
sarcoma virus linear backbone and the amplified EcoRI and Hindlll fragment are 
25 added together, in the presence of T4 DNA ligase. The resulting mixture is 
maintained under conditions appropriate for ligation of the two fragments. The 
ligation mixture is then used to transform bacteria HB101, which are then plated onto 
agar containing kanamycin for the purpose of confirming that the vector has the gene 
of interest properly inserted. 
30 The amphotropic pA3 1 7 or GP+aml2 packaging cells are grown in tissue 

culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
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10% calf serum (CS), penicillin and streptomycin. The MSV vector containing the 
gene is then added to the media and the packaging cells transduced with the vector. 
The packaging cells now produce infectious viral particles containing the gene (the 
packaging cells are now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the 
media is harvested from a 10 cm plate of confluent producer cells. The spent media, 
containing the infectious viral particles, is filtered through a millipore filter to remove 
detached producer cells and this media is then used to infect fibroblast cells. Media is 
removed from a sub-confluent plate of fibroblasts and quickly replaced with the 
media from the producer cells. This media is removed and replaced with fresh media. 
If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 
efficiently infected, the fibroblasts are analyzed to determine whether protein is 
produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or 
after having been grown to confluence on cytodex 3 microcarrier beads. 

Example 27: Gene Therapy Using Endopenous Cenes C orresponding To 
Polynucleotides of the Wnlinn 

Another method of gene therapy according to the present invention involves 
operably associating the endogenous polynucleotide sequence of the invention with a 
promoter via homologous recombination as described, for example, in U.S. Patent 
NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 96/2941 1, 
published September 26, 1996; International Publication NO: WO 94/12650, 
published August 4, 1 994; Koller et al., Proc. Natl. Acad. Sci. USA. 86:8932-8935 
(1989); and Zijlstra et al., Nature. 342:435-438 (1989). This method involves the 
activation of a gene which is present in the target cells, but which is not expressed in 
the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 
sequences, which are homologous to the 5' non-coding sequence of endogenous 
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polynucleotide sequence, flanking the promoter. The targeting sequence will be 
sufficiently near the 5' end of the polynucleotide sequence so the promoter will be 
operably linked to the endogenous sequence upon homologous recombination. The 
promoter and the targeting sequences can be amplified using PCR. Preferably, the 
amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends. 
Preferably, the 3' end of the first targeting sequence contains the same restriction 
enzyme site as the 5' end of the amplified promoter and the 5* end of the second 
targeting sequence contains the same restriction site as the 3' end of the amplified 
promoter. 

The amplified promoter and the amplified targeting sequences are digested 
with the appropriate restriction enzymes and subsequently treated with calf intestinal 
phosphatase. The digested promoter and digested targeting sequences are added 
together in the presence of T4 DNA ligase. The resulting mixture is maintained under 
conditions appropriate for ligation of the two fragments. The construct is size 
fractionated on an agarose gel then purified by phenol extraction and ethanol 
precipitation. 

In this Example, the polynucleotide constructs are administered as naked 
polynucleotides via electroporation. However, the polynucleotide constructs may also 
be administered with transfection-facilitating agents, such as liposomes, viral 
sequences, viral particles, precipitating agents, etc. Such methods of delivery are 
known in the art. 

Once the cells are transfected, homologous recombination will take place 
which results in the promoter being operably linked to the endogenous polynucleotide 
sequence. This results in the expression of polynucleotide corresponding to the 
polynucleotide in the cell. Expression may be detected by immunological staining, or 
any other method known in the art. 

Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 
placed in DMEM + 10% fetal calf serum. Exponentially growing or early stationary 
phase fibroblasts are trypsinized and rinsed from the plastic surface with nutrient 
medium. An aliquot of the cell suspension is removed for counting, and the remaining 
cells are subjected to centrifugation. The supernatant is aspirated and the pellet is 
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resuspended in 5 ml of electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCl, 
5 mM KC1, 0.7 mM Na, HP0 4 , 6 mM dextrose). The cells are recentrifuged, the 
supernatant aspirated, and the cells resuspended in electroporation buffer containing 1 
mg/ml acetylated bovine serum albumin. The final cell suspension contains 
approximately 3X10 6 cells/ml. Electroporation should be performed immediately 
following resuspension. 

Plasmid DNA is prepared according to standard techniques. For example, to 
construct a plasmid for targeting to the locus corresponding to the polynucleotide of 
the invention, plasmid pUC18 (MBI Fermentas, Amherst, NY) is digested with 
HindlH. The CMV promoter is amplified by PCR with an Xbal site on the 5' end and 
a BamHI site on the 3'end. Two non-coding sequences are amplified via PCR: one 
non-coding sequence (fragment 1) is amplified with a HindlH site at the 5' end and an 
Xba site at the 3'end; the other non-coding sequence (fragment 2) is amplified with a 
BamHI site at the 5'end and a Hindlll site at the 3'erid. The CMV promoter and the 
fragments (1 and 2) are digested with the appropriate enzymes (CMV promoter - Xbal 
and BamHI; fragment 1 - Xbal; fragment 2 - BamHI) and ligated together. The 
resulting ligation product is digested with HindlH, and ligated with the Hindlll- 
digestedpUC 18 plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap 
(Bio-Rad). The final DNA concentration is generally at least 120 ug/ml. 0.5 ml of the 
cell suspension (containing approximately 1.5.X10 6 cells) is then added to the cuvette, 
and the cell suspension and DNA solutions are gently mixed. Electroporation is 
performed with a Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 
960 uF and 250-300 V, respectively. As voltage increases, cell survival decreases, but 
the percentage of surviving cells that stably incorporate the introduced DNA into their 
genome increases dramatically. Given these parameters, a pulse time of 
approximately 14-20 mSec should be observed. 

Electroporated cells are maintained at room temperature for approximately 5 
min, and the contents of the cuvette are then gently removed with a sterile transfer 
pipette. The cells are added directly to 10 ml of prewarmed nutrient media (DMEM 
with 15% calf serum) in a 10 cm dish and incubated at 37 degree C. The following 
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day, the media is aspirated and replaced with 10 ml of fresh media and incubated for ; 
further 16-24 hours. 

The engineered fibroblasts are then injected into the host, either alone or after 
having been grown to confluence on cytodex 3 microcarricr beads. The fibroblasts 
5 now produce the protein product. The fibroblasts can then be introduced into a 
patient as described above. 



Example 28; Method of Treatin g LMng C,™ Therapy . In y.vn 

Another aspect of the present invention is using in vivo gene therapy methods 
10 to treat disorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) 
sequences into an animal to increase or decrease the expression of the polypeptide. 
The polynucleotide of the present invention may be operatively linked to a promoter 
or any other genetic elements necessary for the expression of the polypeptide by the 

15 target tissue. Such gene therapy and delivery techniques and methods are known in 
the art, see, for example, WO90/11092, W098/1 1779; U.S. Patent NO. 5693622, 
570515 1, 5580859; Tabata et al., Cardiovasc. Res. 35(3):470-479 (1997); Chao et al., 
Pharmacol. Res. 35(6):517-522 (1997); Wolff, Neuromuscul. Disord. 7(5):314-318 
(1997); Schwartz et al., Gene Ther. 3(5):405-411 (1996); Tsurumi et al.. Circulation 

20 94(12):328 1-3290 (1996) (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers 
injectable materials to the cells of an animal, such as, injection into the interstitial 
space of tissues (heart, muscle, skin, lung, liver, intestine and the like). The 
polynucleotide constructs can be delivered in a pharmaceutical^ acceptable liquid or 

25 aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 
free from any delivery vehicle that acts to assist, promote, or facilitate entry into the 
cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
precipitating agents and the like. However, the polynucleotides of the present 
30 invention may also be delivered in liposome formulations (such as those taught in 
Feigner P.L. et al. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B. et al. 
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(1995) Biol. Cell 85(1): 1-7) which can be prepared by methods well known to those 
skilled in the art. 

The polynucleotide vector constructs used in the gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
5 sequences that allow for replication. Any strong promoter known to those skilled in 
the art can be used for driving the expression of DNA. Unlike other gene therapies 
techniques, one major advantage of introducing naked nucleic acid sequences into 
target cells is the transitory nature of the polynucleotide synthesis in the cells. Studies 
have shown that non-replicating DNA sequences can be introduced into cells to 
10 provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of 
tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and 
15 connective tissue. Interstitial space of the tissues comprises the intercellular fluid, 
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 
in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 
matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
is similarly the space occupied by the plasma of the circulation and the lymph fluid of 
the lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred 
for the reasons discussed below. They may be conveniently delivered by injection 
into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely 
differentiated cells, such as, for example, stem cells of blood or skin fibroblasts. In 
vivo muscle cells are particularly competent in their ability to take up and express 
polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or 
RNA will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg 
body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
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the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. The preferred route of 
5 administration is by the parenteral route of injection into the interstitial space of 
tissues. However, other parenteral routes may also be used, such as, inhalation of an 
aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 
mucous membranes of the nose. In addition, naked polynucleotide constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

10 The dose response effects of injected polynucleotide in muscle in vivo is 

determined as follows. Suitable template DNA for production of mRNA coding for 
polypeptide of the present invention is prepared in accordance with a standard 
recombinant DNA methodology. The template DNA, which may be either circular or 
linear, is either used as naked DNA or complexed with liposomes. The quadriceps 

1 5 muscles of mice are then injected with various amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by 
intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on 

« 

the anterior thigh, and the quadriceps muscle is directly visualized. The template 
DNA is injected in 0.1 ml of carrier in a 1 cc syringe through a 27 gauge needle over 

20 one minute, approximately 0.5 cm from the distal insertion site of the muscle into the 
knee and about 0.2 cm deep. A suture is placed over the injection site for future 
localization, and the skin is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are 
prepared by excising the entire quadriceps. Every fifth 15 urn cross-section of the 

25 individual quadriceps muscles is histochcmically stained for protein expression. A 
time course for protein expression may be done in a similar fashion except that 
quadriceps from different mice are harvested at different times. Persistence of DNA 
in muscle following injection may be determined by Southern blot analysis after 
preparing total cellular DNA and HIRT supernatants from injected and control mice. 

30 The results of the above experimentation in mice can be use to extrapolate proper 
dosages and other treatment parameters in humans and other animals using naked 
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DNA. 



Example 29: T ransgenic Animals 

The polypeptides of the invention can also be expressed in transgenic animals. 
5 Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., 
baboons, monkeys, and chimpanzees may be used to generate transgenic animals. In a 
specific embodiment, techniques described herein or otherwise known in the art, are 
used to express polypeptides of the invention in humans, as part of a gene therapy 
10 protocol. 

Any technique known in the art may be used to introduce the transgene (i.e., 
polynucleotides of the invention) into animals to produce the founder lines of 
transgenic animals. Such techniques include, but arc not limited to, pronuclear 
microinjection (Paterson et al., Appl. Microbiol. Bioiechnol. 40:691-698 (1994); 
15 Carver et al., Biotechnology (NY) 1 1:1263-1270 (1993); Wright et al., Biotechnology 
(NY) 9:830-834 (1991); and Hoppe et al., U.S. Pat. No. 4,873,191 (1989)); retrovirus 
mediated gene transfer into germ lines (Van der Putten et al., Proc. Natl. Acad. Sci., 
USA 82:6148-6152 (1985)), blastocysts or embryos; gene targeting in embryonic 
stem cells (Thompson et al., Cell 56:313-321 (1989)); electroporation of cells or 
20 embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); introduction of the 
polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al., Science 
259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 
stem cells and transferring the stem cells back into the blastocyst; and sperm- 
mediated gene transfer (Lavitrano et al., Cell 57:717-723 (1989): etc. For a review of 
25 such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 115:171-229 
(1989), which is incorporated by reference herein in its entirety. 

Any technique known in the art may be used to produce transgenic clones 
containing polynucleotides of the invention, for example, nuclear transfer into 
enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 
30 quiescence (Campell et al., Nature 380:64-66 (1996); Wilmut et al., Nature 385:810- 
813(1997)). 
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The present invention provides for transgenic animals that carry the transgene 
in all their cells, as well as animals which carry the transgene in some, but not all their 
cells, i.e., mosaic animals or chimeric. The transgene may be integrated as a single 
transgene or as multiple copies such as in concatamers, e.g., head-to-head tandems or 
5 head-to-tail tandems. The transgene may also be selectively introduced into and 
activated in a particular cell type by following, for example, the teaching of Lasko et 
al. (Lasko et al., Proc. Natl. Acad. Sci. USA 89:6232-6236 (1992)). The regulatory 
sequences required for such a cell-type specific activation will depend upon the 
particular cell type of interest, and will be apparent to those of skill in the art. When 

10 it is desired that the polynucleotide transgene be integrated into the chromosomal site 
of the endogenous gene, gene targeting is preferred. Briefly, when such a technique is 
to be utilized, vectors containing some nucleotide sequences homologous to the 
endogenous gene are designed for the purpose of integrating, via homologous 
recombination with chromosomal sequences, into and disrupting the function of the 

15 nucleotide sequence of the endogenous gene. The transgene may also be selectively 
introduced into a particular cell type, thus inactivating the endogenous gene in only 
that cell type, by following, for example, the teaching of Gu et al. (Gu et al., Science 
265:103-106 (1994)). The regulatory sequences required for such a cell-type specific 
inactivation will depend upon the particular cell type of interest, and will be apparent 

20 to those of skill in the art. 

Once transgenic animals have been generated, the expression of the 
recombinant gene may be assayed utilizing standard techniques. Initial screening 
may be accomplished by Southern blot analysis or PCR techniques to analyze animal 
tissues to verify that integration of the transgene has taken place. The level of mRNA 

25 expression of the transgene in the tissues of the transgenic animals may also be 
assessed using techniques which include, but are not limited to, Northern blot analysis 
of tissue samples obtained from the animal, in situ hybridization analysis, and reverse 
transcriptase-PCR (rt-PCR). Samples of transgenic gene-expressing tissue may also 
be evaluated immunocytochemically or immunohistochemically using antibodies 

30 specific for the transgene product. 
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Once the founder animals are produced, they may be bred, inbred, outbred, or 
crossbred to produce colonies of the particular animal. Examples of such breeding 
strategies include, but are not limited to: outbreeding of founder animals with more 
than one integration site in order to establish separate lines; inbreeding of separate 
lines in order to produce compound transgenics that express the transgene at higher 
levels because of the effects of additive expression of each transgene; crossing of 
heterozygous transgenic animals to produce animals homozygous for a given 
integration site in order to both augment expression and eliminate the need for 
screening of animals by DNA analysis; crossing of separate homozygous lines to 
produce compound heterozygous or homozygous lines; and breeding to place the 
transgene on a distinct background that is appropriate for an experimental model of 
interest. 

Transgenic animals of the invention have uses which include, but are not 
limited to, animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying diseases, disorders, and/or conditions 
associated with aberrant expression, and in screening for compounds effective in 
ameliorating such diseases, disorders, and/or conditions. 

Example in: KWk.n,.t A»f Tnff . 

20 Endogenous gene expression can also be reduced by inactivating or "knocking 

out" the gene and/or its promoter using targeted homologous recombination. (E.g., 
see Smithies et al., Nature 317:230-234 (1985); Thomas & Capecchi, Cell 51:503- 
512 (1987); Thompson et al., Cell 5:313-321 (1989); each of which is incorporated by 
reference herein in its entirety). For example, a mutant, non-functional 

25 polynucleotide of the invention (or a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous polynucleotide sequence (either the coding 
regions or regulatory regions of the gene) can be used, with or without a selectable 
marker and/or a negative selectable marker, to transfect cells that express 
polypeptides of the invention in vivo. In another embodiment, techniques known in 

30 the art are used to generate knockouts in cells that contain, but do not express the gene 
of interest. Insertion of the DNA construct, via targeted homologous recombination, 
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results in inactivation of the targeted gene. Such approaches are particularly suited in 
research and agricultural fields where modifications to embryonic stem cells can be 
used to generate animal offspring with an inactive targeted gene {e.g., see Thomas & 
Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely 
5 adapted for use in humans provided the recombinant DNA constructs are directly 
administered or targeted to the required site in vivo using appropriate viral vectors that 
will be apparent to those of skill in the art. 

In further embodiments of the invention, cells that are genetically engineered 
to express the polypeptides of the invention, or alternatively, that are genetically 

10 engineered not to express the polypeptides of the invention (e.g., knockouts) are 
administered to a patient in vivo. Such cells may be obtained from the patient (i.e., 
animal, including human) or an MHC compatible donor and can include, but are not 
limited to fibroblasts, bone marrow cells, blood cells (e^, lymphocytes), adipocytes, 
muscle cells, endothelial cells etc. The cells are genetically engineered in vitro using 

15 recombinant DNA techniques to introduce the coding sequence of polypeptides of the 
invention into the cells, or alternatively, to disrupt the coding sequence and/or 
endogenous regulatory sequence associated with the polypeptides of the invention, 
e^, by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfection procedures, including, but not limited 

20 to, the use of plasmids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. 
The coding sequence of the polypeptides of the invention can be placed under the 
control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 
expression, and preferably secretion, of the polypeptides of the invention. The 
engineered cells which express and preferably secrete the polypeptides of the 

25 invention can be introduced into the patient systemically, e.g., in the circulation, or 
intraperitoneally. 

Alternatively, the cells can be incorporated into a matrix and implanted in the 
body, e^, genetically engineered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as part of a lymphatic or 
30 vascular graft. (See, for example, Anderson et al. U.S. Patent No. 5,399,349; and 
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Mulligan & Wilson, U.S. Patent No. 5,460,959 each of which is incorporated by 
reference herein in its entirety). 

When the cells to be administered are non-autologous or non-MHC 
compatible cells, they can be administered using well known techniques which 
prevent the development of a host immune response against the introduced cells. For 
example, the cells may be introduced in an encapsulated form which, while allowing 
for an exchange of components with the immediate extracellular environment, does 
not allow the introduced cells to be recognized by the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, 
but are not limited to, animal model systems useful in elaborating the biological 
function of polypeptides of the present invention, studying diseases, disorders, and/or 
conditions associated with aberrant expression, and in screening for compounds 
effective in ameliorating such diseases, disorders, and/or conditions. 



15 Example 31 : Production of an AntihnHy 

a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, 
cells expressing XXX are administered to an animal to induce the production of sera 

20 containing polyclonal antibodies. In a preferred method, a preparation of XXX 

protein is prepared and purified to render it substantially free of natural contaminants. 
Such a preparation is then introduced into an animal in order to produce polyclonal 
antisera of greater specific activity. 

Monoclonal antibodies specific for protein XXX are prepared using 

25 hybridoma technology. (Kohler et al„ Nature 256:495 (1975); Kohler et aL, Eur. J. 
Immunol. 6:51 1 (1976); Kohler ct al., Eur. J. Immunol. 6:292 (1976); Hammerling et 
aL, in: Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, N.Y., pp. 563-681 
(1981)). In general, an animal (preferably a mouse) is immunized with XXX 
polypeptide or, more preferably, with a secreted XXX polypeptide-expressing cell. 

30 Such polypeptide-expressing cells are cultured in any suitable tissue culture medium, 
preferably in Earle's modified Eagle's medium supplemented with 10% fetal bovine 
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scrum (inactivated at about 56°C), and supplemented with about 10 g/1 of 
nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 ug/ml of 
streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981)). The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the XXX polypeptide. 

Alternatively, additional antibodies capable of binding to XXX polypeptide 
can be produced in a two-step procedure using anti-idiotypic antibodies. Such a 
method makes use of the fact that antibodies are themselves antigens, and therefore, it 
is possible to obtain an antibody which binds to a second antibody. In accordance 
with this method, protein specific antibodies are used to immunize an animal, 
preferably a mouse. The splenocytes of such an animal are then used to produce 

* 

hybridoma cells, and the hybridoma cells are screened to identify clones which 
produce an antibody whose ability to bind to the XXX protein-specific antibody can 
be blocked by XXX. Such antibodies comprise anti-idiotypic antibodies to the XXX 
protein-specific antibody and arc used to immunize an animal to induce formation of 
further XXX protein-specific antibodies. 

For in vivo use of antibodies in humans, an antibody is "humanized". Such 
antibodies can be produced using genetic constructs derived from hybridoma cells 
producing the monoclonal antibodies described above. Methods for producing 
chimeric and humanized antibodies are known in the art and are discussed herein. 
(See, for review, Morrison, Science 229:1202 (1985); Oi et al., BioTechniques 4:214 
(1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496; 
Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson et al., WO 
8702671; Boulianne et al., Nature 312:643 (1984); Neuberger et al.. Nature 314:268 
(1985).) 
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b) Isolation Of Antibody Fragments Directed 
Against XXX From A Library Of scFvs 

Naturally occurring V-genes isolated from human PBLs are constructed into a 
library of antibody fragments which contain reactivities against XXX to which the 
donor may or may not have been exposed (see e.g., U.S. Patent 5,885,793 
incoiporated herein by reference in its entirety). 

Rescue of the Library. A library of scFvs is constructed from the RNA of 
human PBLs as described in PCT publication WO 92/01047. To rescue phage 
displaying antibody fragments, approximately 109 E. coli harboring the phagemid are 
used to inoculate 50 ml of 2xTY containing 1% glucose and 100 ug/ml of ampicillin 
(2xTY-AMP-GLU) and grown to an O.D. of 0.8 with shaking. Five ml of this culture 
is used to innoculate 50 ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper 
(M13 delta gene III, see PCT publication WO 92/01047) are added and the culture 
incubated at 37°C for 45 minutes without shaking and then at 37°C for 45 minutes 
with shaking. The culture is centrifugcd at 4000 r.p.m. for 10 min. and the pellet 
resuspended in 2 liters of 2xTY containing 100 ug/ml ampicillin and 50 ug/ml 
kanamycin and grown overnight. Phage are prepared as described in PCT publication 
WO 92/01047. 

M 13 delta gene III is prepared as follows: M 1 3 delta gene III helper phage 
does not encode gene III protein, hence the phage(mid) displaying antibody 
fragments have a greater avidity of binding to antigen. Infectious M13 delta gene III 
particles are made by growing the helper phage in cells harboring a pUC19 derivative 
supplying the wild type gene III protein during phage morphogenesis. The culture is 
incubated for 1 hour at 37° C without shaking and then for a further hour at 37°C with 
shaking. Cells are spun down (IEC-Centra 8,400 r.p.m. for 10 min), resuspended in 
300 ml 2xTY broth containing 100 ug ampicillin/ml and 25 ug kanamycin/ml (2xTY- 
AMP-KAN) and grown overnight, shaking at 37°C. Phage particles are purified and 
concentrated from the culture medium by two PEG-precipitations (Sambrook et al., 
1990). resuspended in 2 ml PBS and passed through a 0.45 urn filter (Minisart NML; 
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Sartorius) to give a final concentration of approximately 1013 transducing units/ml 
(ampicillin-resistant clones). 

Panning of the Library. Immunotubes (Nunc) are coaled overnight in PBS 
with 4 ml of either 100 ug/ml or 10 pg/ml of a polypeptide of the present invention. 
Tubes are blocked with 2% Marvel-PBS for 2 hours at 37°C and then washed 3 times 
in PBS. Approximately 1013 TU of phage is applied to the tube and incubated for 30 
minutes at room temperature tumbling on an over and under turntable and then left to 
stand for another 1 .5 hours. Tubes are washed 1 0 times with PBS 0. 1 % Tween-20 
and 10 times with PBS. Phage are eluted by adding 1 ml of 100 mM triethylamine and 
rotating 15 minutes on an under and over turntable after which the solution is 
immediately neutralized with 0.5 ml of 1.0M Tris-HCl, pH 7.4. Phage are then used 
to infect 10 ml of mid-log E. coli TG 1 by incubating eluted phage with bacteria for 30 
minutes at 37°C. The E. coli are then plated on TYE plates containing 1% glucose 
and 100 ug/ml ampicillin. The resulting bacterial library is then rescued with delta 
gene 3 helper phage as described above to prepare phage for a subsequent round of 
selection. This process is then repeated for a total of 4 rounds of affinity purification 
with tube-washing increased to 20 times with PBS, 0. 1% Tween-20 and 20 times with 
PBS for rounds 3 and 4. 

Characterization of Binders. Eluted phage from the 3rd and 4th rounds of 
selection are used to infect E. coli HB 2151 and soluble scFv is produced (Marks, et 
al., 1991) from single colonies for assay. ELlSAs are performed with microtitre 
plates coated with either 10 pg/ml of the polypeptide of the present invention in 50 
mM bicarbonate pH 9.6. Clones positive in ELISA are further characterized by PCR 
fingerprinting (see, e.g., PCT publication WO 92/01047) and then by sequencing. 
These ELISA positive clones may also be further characterized by techniques known 
in the art, such as, for example, epitope mapping, binding affinity, receptor signal 
transduction, ability to block or competitively inhibit antibody/antigen binding, and 
competitive agonistic or antagonistic activity. 
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Example 32; Assays Detecting Stimulation or Inhibi tion of B cell Proliferation 
and Differentiation 

Generation of functional humoral immune responses requires both soluble and 
5 cpgnate signaling between B-lineage cells and their microenvironment. Signals may 
impart a positive stimulus that allows a B-lineage cell to continue its programmed 
development, or a negative stimulus that instructs the cell to arrest its current 
developmental pathway. To date, numerous stimulatory and inhibitory signals have been 
found to influence B cell responsiveness including IL-2, IL-4, IL-5, IL-6, IL-7, IL10, IL- 

10 13, IL-14 and IL-15. Interestingly, these signals are by themselves weak effectors but can, 
in combination with various co-stimulatory proteins, induce activation, proliferation, 
differentiation, homing, tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective 

15 ligands CD 154, CD70, and CD 153 have been found to regulate a variety of immune 
responses. Assays which allow for the detection and/or observation of the proliferation 
and differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
proliferation and differentiation. Listed below are two assays designed to allow for the 

20 detection of the differentiation, proliferation, or inhibition of B-cell populations and their 
precursors. 

In Vitro Assay- Purified polypeptides of the invention, or truncated forms 
thereof, is assessed for its ability to induce activation, proliferation, differentiation or 
inhibition and/or death in B-cell populations and their precursors. The activity of the 

25 polypeptides of the invention on purified human tonsillar B cells, measured 
qualitatively over the dose range from 0.1 to 10,000 ng/mL, is assessed in a standard 
B-lymphocyte co-stimulation assay in which purified tonsillar B cells are cultured in 
the presence of either formalin-fixed Staphylococcus aureus Cowan I (SAC) or 
immobilized anti-human IgM antibody as the priming agent. Second signals such as 

30 IL-2 and IL-15 synergize with SAC and IgM crosslinking to elicit B cell proliferation 
as measured by tritiated-thymidine incorporation. Novel synergizing agents can be 
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readily identified using this assay. The assay involves isolating human tonsillar B 
cells by magnetic bead (MACS) depletion of CD3-positive cells. The resulting cell 
population is greater than 95% B cells as assessed by expression of CD45R(B220). 

Various dilutions of each sample are placed into individual wells of a 96-weli plate 
5 to which are added 10 5 B-cells suspended in culture medium (RPMI 1640 containing 10% 
FBS, 5 X 10 5 M 2ME, lOOU/ml penicillin, lOug/ml streptomycin, and Iff 5 dilution of 
SAC) in a total volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse 
(luCi/well) with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The 
positive and negative controls are IL2 and medium respectively. 

10 In Vivo Assay- BALB/c mice are injected (i.p.) twice per day with buffer 

only, or 2 mg/Kg of a polypeptide of the invention, or truncated forms thereof. Mice 
receive this treatment for 4 consecutive days, at which time they are sacrificed and 
various tissues and serum collected for analyses. Comparison of H&E sections from 
normal spleens and spleens treated with polypeptides of the invention identify the 

15 results of the activity of the polypeptides on spleen cells, such as the diffusion of peri- 
arterial lymphatic sheaths, and/or significant increases in the nucleated cellularity of 
the red pulp regions, which may indicate the activation of the differentiation and 
proliferation of B-cell populations. Immunohistochemical studies using a B cell 
marker, anti-CD45R(B220), are used to determine whether any physiological changes 
20 to splenic cells, such as splenic disorganization, are due to increased B-cell 
representation within loosely defined B-cell zones that infiltrate established T-cell 
regions. 

Flow cytometric analyses of the spleens from mice treated with polypeptide is used 
to indicate whether the polypeptide specifically increases the proportion of ThB+, 
25 CD45R(B220)dull B cells over that which is observed in control mice. 

Likewise, a predicted consequence of increased mature B-cell representation in 
vivo is a relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are 
compared between buffer and polypeptide-treated mice. 

The studies described in this example tested activity of a polypeptide of the 
30 invention. However, one skilled in the art could easily modify the exemplified studies to 
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test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 

Example 33: T Cell Proliferation Assay 
5 A CD3-induced proliferation assay is performed on PBMCs and is measured by 

the uptake of 3 H-thymidine. The assay is performed as follows. Ninety-six well plates are 
coated with 100 (til/well of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 
mAb (B33.1) overnight at 4 degrees C (1 ng/ml in .05M bicarbonate buffer, pH 9.5), then 
washed three times with PBS. PBMC are isolated by F/H gradient centrifugation from 

10 human peripheral blood and added to quadruplicate wells (5 x 10 4 /well) of mAb coated 
plates in RPMI containing 10% FCS and P/S in the presence of varying concentrations of 
polypeptides of the invention (total volume 200 ul). Relevant protein buffer and medium 
alone are controls. After 48 hr. culture at 37 degrees C, plates are spun for 2 min. at 1000 
rpm and 100 |il of supernatant is removed and stored -20 degrees C for measurement of 

15 IL-2 (or other cytokines) if effect on proliferation is observed. Wells are supplemented 
with 100 ul of medium containing 0.5 uCi of 3 H-thymidine and cultured at 37 degrees C 
for 18-24 hr. Wells are harvested and incorporation of 3 H-thymidine used as a measure of 
proliferation. Anti-CD3 alone is the positive control for proliferation. IL-2 (100 U/ml) is 
also used as a control which enhances proliferation. Control antibody which does not 

20 induce proliferation of T cells is used as the negative controls for the effects of 
polypeptides of the invention. 

The studies described in this example tested activity of polypeptides of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 

25 antagonists of polynucleotides or polypeptides of the invention. 
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Example 34? Effec t of Polypeptides of the Invention on the Expression of MHP 
Class II. Costimulatorv and A dhesion Molecules and Cell Differentiation of 
Monocytes and Monocvte-Derived Human Dendri^ P^lk 

5 Dendritic cells are generated by the expansion of proliferating precursors found in 

the peripheral blood: adherent PBMC or elutriated monocytic fractions arc cultured for 7- 
10 days with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have the 
characteristic phenotype of immature cells (expression of CD1, CD80, CD86, CD40 and 
MHC class II antigens). Treatment with activating factors, such as TNF-a, causes a rapid 

10 change in surface phenotype (increased expression of MHC class I and II, costimulatory 
and adhesion molecules, downregulation of FCyRII, uprcgulation of CD83). These 
changes correlate with increased antigen-presenting capacity and with functional 
maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 

15 days with increasing concentrations of polypeptides of the invention or LPS (positive 
control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies 
for 30 minutes at 4 degrees C, After an additional wash, the labeled cells are analyzed by 
flow cytometry on a FACScan (Becton Dickinson). 

20 

Effect on the production of cytokines . Cytokines generated by dendritic cells, 
in-particular IL-12, are important in the initiation of T-cell dependent immune - 
responses. IL-12 strongly influences the development of Thl helper T-cell immune 
response, and induces cytotoxic T and NK cell function. An ELISA is used to 

25 measure the IL-12 release as follows. Dendritic cells (lOVml) are treated with 
increasing concentrations of polypeptides of the invention for 24 hours. LPS (100 
ng/ml) is added to the cell culture as positive control. Supernatants from the cell 
cultures are then collected and analyzed for IL-12 content using commercial ELISA 
kit (e..g, R&D Systems (Minneapolis, MN)). The standard protocols provided with 

30 the kits are used. 
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Effect on the expression of MHC Class II, costimulatory and adhesion 
molecules. Three major families of cell surface antigens can be identified on 
monocytes: adhesion molecules, molecules involved in antigen presentation, and Fc 
receptor. Modulation of the expression of MHC class II antigens and other 
5 costimulatory molecules, such as B7 and ICAM-1, may result in changes in the 
antigen presenting capacity of monocytes and ability to induce T cell activation. 
Increase expression of Fc receptors may correlate with improved monocyte cytotoxic 
activity, cytokine release and phagocytosis. 

FACS analysis is used to examine the surface antigens as follows. Monocytes 
10 arc treated 1 -5 days with increasing concentrations of polypeptides of the invention or 
LPS (positive control), washed with PBS containing 1% BSA and 0.02 mM sodium 
azide, and then incubated with 1:20 dilution of appropriate FITC- or PE-labeled 
monoclonal antibodies for 30 minutes at 4 degrecsC. After an additional wash, the 
labeled cells are analyzed by flow cytometry on a FACScan (Becton Dickinson). 

15 

Monocyte activation and/or increased survival. Assays for molecules that 
activate (or alternatively, inactivate) monocytes and/or increase monocyte survival (or 
alternatively, decrease monocyte survival) are known in the art and may routinely be 
applied to determine whether a molecule of the invention functions as an inhibitor or 

20 activator of monocytes. Polypeptides, agonists, or antagonists of the invention can be 
screened using the three assays described below. For each of these assays, Peripheral 
blood mononuclear cells (PBMC) are purified from single donor leukopacks 
(American Red Cross, Baltimore, MD) by centrifugation through a Histopaque 
gradient (Sigma). Monocytes are isolated from PBMC by counterflow centrifugal 

25 elutriation. 

Monocyte Survival Assay. Human peripheral blood monocytes progressively 
lose viability when cultured in absence of serum or other stimuli. Their death results 
from internally regulated process (apoptosis). Addition to the culture of activating 
30 factors, such as TNF-alpha dramatically improves cell survival and prevents DNA 
fragmentation. Propidium iodide (PI) staining is used to measure apoptosis as 
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follows. Monocytes are cultured for 48 hours in polypropylene tubes in serum-free 
medium (positive control), in the presence of 100 ng/ml TNF-alpha (negative 
control), and in the presence of varying concentrations of the compound to be tested. 
Cells are suspended at a concentration of 2 x 10 6 /ml in PBS containing PI at a final 
5 concentration of 5 ^g/ml, and then incubaed at room temperature for 5 minutes before 
FACScan analysis. PI uptake has been demonstrated to correlate with DNA 
fragmentation in this experimental paradigm. 

Effect on cytokine release, An important function of monocytes/macrophages 
1 0 is their regulatory activity on other cellular populations of the immune system through 
the release of cytokines after stimulation. An ELISA to measure cytokine release is 
performed as follows. Human monocytes are incubated at a density of 5xl0 5 cells/ml 
with increasing concentrations of the a polypeptide of the invention and under the 
same conditions, but in the absence of the polypeptide. For IL-12 production, the 
15 cells are primed overnight with IFN (100 U/ml) in presence of a polypeptide of the 
invention. LPS (10 ng/ml) is then added. Conditioned media are collected after 24h 
and kept frozen until use. Measurement of TNF-alpha, IL-10, MCP-1 and IL-8 is then 
performed using a commercially available ELISA kit (e..g, R&D Systems 
(Minneapolis, MN)) and applying the standard protocols provided with the kit. 

20 

Oxidative burst. Purified monocytes are plated in 96- w plate at 2-lxl0 5 
cell/well. Increasing concentrations of polypeptides of the invention are added to the 
wells in a total volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine 
and antibiotics). After 3 days incubation, the plates are centrifuged and the medium is 

25 removed from the wells. To the macrophage monolayers, 0.2 ml per well of phenol 
red solution (140 mM NaCI, 10 mM potassium phosphate buffer pH 7.0, 5.5 mM 
dextrose, 0.56 mM phenol red and 19 U/ml of HRPO) is added, together with the 
stimulant (200 nM PMA). The plates arc incubated at 37°C for 2 hours and the 
reaction is stopped by adding 20 pi IN NaOH per well. The absorbance is read at 610 

30 nm. To calculate the amount of H 2 0 2 produced by the macrophages, a standard curve 
of a H 2 0 : solution of known molarity is performed for each experiment. 
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The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies 
to test the activity of polypeptides, polynucleotides (e.g., gene therapy), agonists, 
and/or antagonists of the invention. 

Example 35; Biological Effects of Poly peptid es of the Wn^ r, 

Astrocyte and Neur onal Assay s- 

Recombinant polypeptides of the invention, expressed in Escherichia coli and 
purified as described above, can be tested for activity in promoting the survival, neurite 
outgrowth, or phenotypic differentiation of cortical neuronal cells and for inducing the 
proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. The 
selection of cortical cells for the bioassay is based on the prevalent expression of FGF-I 
and FGF-2 in conical structures and on the previously reported enhancement of cortical 
neuronal survival resulting from FGF-2 treatment. A thymidine incorporation assay, for 
example, can be used to elucidate a polypeptide of the invention's activity on these cells. 

Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 
on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neurite outgrowth (Walicke et al., "Fibroblast growth factor promotes 
survival of dissociated hippocampal neurons and enhances neurite extension." Proc. Natl. 
Acad. Sci. USA W:3012-3016. (1986), assay herein incorporated by reference in its 
entirety). However, reports from experiments done on PC- 12 cells suggest that these two 
responses are not necessarily synonymous and may depend on not only which FGF is 
being tested but also on which receptor(s) are expressed on the target cells. Using the 
primary cortical neuronal culture paradigm, the ability of a polypeptide of the invention to 
induce neurite outgrowth can be compared to the response achieved with FGF-2 using, for 
example, a thymidine incorporation assay. 

Fibroblast and endothelial cell assays - 

Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and 
maintained in growth media from Clonetics. Dermal microvascular endothelial cells are 
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obtained from Cell Applications (San Diego, CA). For proliferation assays, the human 
lung fibroblasts and dermal microvascular endothelial cells can be cultured at 5,000 
cells/well in a 96-well plate for one day in growth medium. The cells arc then incubated 
for one day in 0.1% BSA basal medium. After replacing the medium with fresh 0.1% BSA 
medium, the cells are incubated with the test proteins for 3 days. Alamar Blue (Alamar 
Biosciences, Sacramento, CA) is added to each well to a final concentration of 10%. The 
cells are incubated for 4 hr. Cell viability is measured by reading in a CytoFluor 
fluorescence reader. For the PGE, assays, the human lung fibroblasts are cultured at 
5,000 cells/well in a 96-weIJ plate for one day. After a medium change to 0.1% BSA 
basal medium, the cells are incubated with FGF-2 or polypeptides of the invention with or 
without IL-la for 24 hours. The supernatants are collected and assayed for PGE, by EIA 
kit (Cayman, Ann Arbor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 
0.1% BSA basal medium, the cells are incubated with FGF-2 or with or without 
polypeptides of the invention IL-la for 24 hours. The supernatants are collected and 
assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or polypeptides of the invention 
for 3 days in basal medium before the addition of Alamar Blue to assess effects on growth 
of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be used 
to compare stimulation with polypeptides of the invention. 

Parkinson Mrvtek 

The loss of motor function in Parkinson's disease is attributed to a deficiency of 
striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic 
projection neurons. An animal model for Parkinson's that has been extensively 
characterized involves the systemic administration of l-methyI-4 phenyl 1.2,3,6- 
tetrahydropyridine (MPTP). In the CNS, MPTP is taken-up by astrocytes and catabolized 
by monoamine oxidase B to l-methyl-4-phenyl pyridine (MPF) and released. 
Subsequently, MPP is actively accumulated in dopaminergic neurons by the high-affinity 
reuptake transporter for dopamine. MPP + is then concentrated in mitochondria by the 
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electrochemical gradient and selectively inhibits nicotidamide adenine disphosphate: 
ubiquinone oxidoreductionase (complex I), thereby interfering with electron transport and 
eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 
5 trophic activity towards nigral dopaminergic neurons (Ferrari et al. f Dev. Biol. 1989). 
Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 
Neuroscience, 1990). 

10 Based on the data with FGF-2, polypeptides of the invention can be evaluated to 

determine whether it has an action similar to that of FGF-2 in enhancing dopaminergic 
neuronal survival in vitro and it can also be tested in vivo for protection of dopaminergic 
neurons in the striatum from the damage associated with MPTP treatment. The potential 
effect of a polypeptide of the invention is first examined in vitro in a dopaminergic 

15 neuronal cell culture paradigm. The cultures are prepared by dissecting the midbrain floor 
plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with trypsin and 
seeded at a density of 200,000 cells/cm 2 on polyorthinine-laminin coated glass coverslips. 
The cells are maintained in Dulbecco's Modified Eagle's medium and F12 medium 
containing hormonal supplements (Nl). The cultures are fixed with paraformaldehyde 

20 after 8 days in vitro and are processed for tyrosine hydroxylase, a specific marker for 
dopminergic neurons, immunohistochemical staining. Dissociated cell cultures are 
prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

Since the dopaminergic neurons are isolated from animals at gestation day 14, a 

25 developmental time which is past the stage when the dopaminergic precursor cells are 
proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 
would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if a polypeptide of the invention acts to prolong the survival of dopaminergic 
neurons, it would suggest that the polypeptide may be involved in Parkinson's Disease. 

30 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
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test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 36: The Effect of Poly peptides of the Invention on the Growth of 
5 Vascular Endothelial Cells 

On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5xl0 4 
cells/35 mm dish density in M199 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, 

10 Biotechnique, Inc.). On day 2, the medium is replaced with Ml 99 containing 10% FBS, 8 
units/ml heparin. A polypeptide having the amino acid sequence of SEQ ID NO:Y, and 
positive controls, such as VEGF and basic FGF (bFGF) are added, at varying 
concentrations. On days 4 and 6, the medium is replaced. On day 8, cell number is 
determined with a Coulter Counter. 

15 An increase in the number of HUVEC cells indicates that the polypeptide of the 

invention may proliferate vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

20 invention. 



Exapnple 37: Stimulatory Effect of Polypeptides of the Invention on the 
Proliferation of Vascular Endothelial Cells 

25 For evaluation of mitogenic activity of growth factors, the colorimetric MTS 

(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)2H- 
tetrazolium) assay with the electron coupling reagent PMS (phenazihe methosulfate) was 
performed (CellTiter 96 AQ, Promega). Cells are seeded in a 96-weIl plate (5,000 
cells/well) in 0.1 mL serum-supplemented medium and are allowed to attach overnight. 

30 After serum-starvation for 12 hours in 0.5% FBS, conditions (bFGF, VEGF, 65 or a 
polypeptide of the invention in 0.5% FBS) with or without Heparin (8 U/ml) are added to 
wells for 48 hours. 20 mg of MTS/PMS mixture (1:0.05) are added per well and allowed 
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to incubate for 1 hour at 37°C before measuring the absorbance at 490 nm in an ELISA 
plate reader. Background absorbance from control wells (some media, no cells) is 
subtracted, and seven wells are performed in parallel for each condition. See, Leak et al. 
In Vitro Cell. Dev. Biol. 504:512-518 (1994). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



15 



20 



10 Example 38: Inhibition of POGF.inHn. Pri V a scular Smnnth Muscle Cell 
Proliferation Stimu latory Effort 

HAoSMC proliferation can be measured, for example, by BrdUrd incorporation. 
Briefly, subconfluent, quiescent cells grown on the 4-chamber slides are transfected with 
CRP or FTTC-labeled AT2-3LP. Then, the cells are pulsed with 10% calf serum and 6 
mg/ml BrdUrd. After 24 h, immunocytochemistry is performed by using BrdUrd Staining 
Kit (Zymed Laboratories). In brief, the cells arc incubated with the biotinylated mouse 
anti-BrdUrd antibody at 4 degrees C for 2 h after being exposed to denaturing solution and 
then incubated with the streptavidin-peroxidase and diaminobenzidine. After 
counterstaining with hematoxylin, the cells are mounted for microscopic examination, and 
the BrdUrd-positive cells are counted. The BrdUrd index is calculated as a percent of the 
BrdUrd-positive cells to the total cell number. In addition, the simultaneous detection of 
the BrdUrd staining (nucleus) and the FITC uptake (cytoplasm) is performed for 
individual cells by the concomitant use of bright field illumination and dark field-UV 
25 fluorescent illumination. See, Hayashida et al., J. Biol. Chem. 6:27 1(36):2 1985-2 1992 
(1996). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
30 invention. 
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Example 39: Stimulation of Endothelial Mip ™^ 

This example will be used to explore the possibility that a polypeptide of the 
invention may stimulate lymphatic endothelial cell migration. 

Endothelial cell migration assays are performed using a 48 well microchemotaxis 
chamber (Neuroprobe Inc., Cabin John, MD; Falk, W., et al., J. Immunological Methods 
1980;33:239-247). Polyvinylpyrrolidone-free polycarbonate filters with a pore size of 8 
urn (Nucleopore Corp. Cambridge, MA) are coated with 0.1% gelatin for at least 6 hours 
at room temperature and dried under sterile air. Test substances are diluted to appropriate 
concentrations in Ml 99 supplemented with 0.25% bovine serum albumin (BSA), and 25 
ul of the final dilution is placed in the lower chamber of the modified Boyden apparatus. 
Subconfluent, early passage (2-6) HUVEC or BMEC cultures are washed and trypsinized 
for the minimum time required to achieve cell detachment. After placing the filter 
between lower and upper chamber, 2.5 x 10 5 cells suspended in 50 ul Ml 99 containing 1% 
FBS are seeded in the upper compartment. The apparatus is then incubated for 5 hours at 
37°C in a humidified chamber with 5% C02 to allow cell migration. After the incubation 
period, the filter is removed and the upper side of the filter with the non-migrated cells is 
scraped with a rubber policeman. The filters are fixed with methanol and stained with a 
Giemsa solution (Diff-Quick, Baxter, McGraw Park, IL). Migration is quantified by 
counting cells of three random high-power fields (40x) in each well, and all groups are 
performed in quadruplicate. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 40: Stimulation of Nitric Oxide P r oduction hy Endothelial Cells 

Nitric oxide released by the vascular endothelium is believed to be a mediator of 
vascular endothelium relaxation. Thus, activity of a polypeptide of the invention can be 
assayed by determining nitric oxide production by endothelial cells in response to the 
polypeptide. 
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Nitric oxide is measured in 96-well plates of confluent microvascular endothelial 
cells after 24 hours starvation and a subsequent 4 hr exposure to various levels of a 
positive control (such as VEGF-1) and the polypeptide of the invention. Nitric oxide in 
the medium is determined by use of the Griess reagent to measure total nitrite after 
reduction of nitric oxide-derived nitrate by nitrate reductase. The effect of the polypeptide 
of the invention on nitric oxide release is examined on HUVEC. 

Briefly, NO release from cultured HUVEC monolayer is measured with a NO- 
specific polarographic electrode connected to a NO meter (Iso-NO, World Precision 
Instruments Inc.) (1049). Calibration of the NO elements is performed according to the 
following equation: 

2KN0 2 + 2KI + 2H 2 S0 4 6 2NO + I 2 + 2H : 0 + 2K 2 S0 4 
The standard calibration curve is obtained by adding graded concentrations of 
KN0 2 (0, 5, 10, 25, 50, 100, 250, and 500 nmol/L) into the calibration solution containing 
KI and H>S0 4 . The specificity of the Iso-NO electrode to NO is previously determined by 
measurement of NO from authentic NO gas (1050). The culture medium is removed and 
HUVECs are washed twice with Dulbecco's phosphate buffered saline. The cells are then 
bathed in 5 ml of filtered Krebs-Henseleit solution in 6-well plates, and the cell plates are 
kept on a slide warmer (Lab Line Instruments Inc.) To maintain the temperature at 37°C. 
The NO sensor probe is inserted vertically into the wells, keeping the tip of the electrode 2 
mm under the surface of the solution, before addition of the different conditions. 
S-nitroso acetyl penicillamin (SNAP) is used as a positive control. The amount of 
released NO is expressed as picomoles per lxlO 6 endothelial cells. All values reported are 
means of four to six measurements in each group (number of cell culture wells). See, 
Leak etal Biochem. and Biophys. Res. Comm. 277:96-105 (1995). 

The studies described in this example tested activity of polypeptides of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 41; Effect of Polypepides of thp I nvention on Cord Formation in 
Angiogepesig 

Another step in angiogenesis is cord formation, marked by differentiation of 
endothelial cells. This bioassay measures the ability of microvascular endothelial cells to 
form capillary-like structures (hollow structures) when cultured in vitro. 

CADMEC (microvascular endothelial cells) are purchased from Cell Applications, 
Inc. as proliferating (passage 2) cells and are cultured in Cell Applications' CADMEC 
Growth Medium and used at passage 5. For the in vitro angiogenesis assay, the wells of a 
48-well cell culture plate are coated with Cell Applications' Attachment Factor Medium 
(200 ml/well) for 30 min. at 37°C. CADMEC are seeded onto the coated wells at 7,500 
cells/well and cultured overnight in Growth Medium. The Growth Medium is then 
replaced with 300 mg Cell Applications' Chord Formation Medium containing control 
buffer or a polypeptide of the invention (0.1 to 100 ng/ml) and the cells are cultured for an 
additional 48 hr. The numbers and lengths of the capillary-like chords are quantitated 
through use of the Boeckeler VIA- 170 video image analyzer. All assays are done in 
triplicate. 

Commercial (R&D) VEGF (50 ng/ml) is used as a positive control, b-esteradiol (1 
ng/ml) is used as a negative control. The appropriate buffer (without protein) is also 
utilized as a control. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

gyampje 42: Angiogenic Effect on Chirk Chorioallantoic Membrane 

Chick chorioallantoic membrane (CAM) is a well-established system to examine 
angiogenesis. Blood vessel formation on CAM is easily visible and quantifiable. The 
ability of polypeptides of the invention to stimulate angiogenesis in CAM can be 
examined. 
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Fertilized eggs of the White Leghorn chick (Gallus gallus) and the Japanese qua! 
(Coturnix coturnix) are incubated at 37.8°C and 80% humidity. Differentiated CAM of 
16-day-old chick and 13-day-old qua] embryos is studied with the following methods. 

On Day 4 of development, a window is made into the egg shell of chick eggs. The 
5 embryos are checked for normal development and the eggs sealed with cellotape. They 
are further incubated until Day 13. Thermanox coverslips (Nunc, Naperville, IL) arc cut 
into disks of about 5 mm in diameter. Sterile and salt-free growth factors are dissolved in 
distilled water and about 3.3 mg/ 5 ml are pipetted on the disks. After air-drying, the 
inverted disks are applied on CAM. After 3 days, the specimens arc fixed in 3% 
10 glutaraldehyde and 2% formaldehyde and rinsed in 0.12 M sodium cacodylate buffer. 
They are photographed with a stereo microscope [Wild M8] and embedded for semi- and 
ultrathin sectioning as described above. Controls are performed with carrier disks alone. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
1 5 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



Example 43: Anpiopenesis Assay Using a Mafrfr H Imnlant in Mhiko 

20 /" vivo angiogenesis assay of a polypeptide of the invention measures the ability of 

an existing capillary network to form new vessels in an implanted capsule of murine 
extracellular matrix material (Matrigel). The protein is mixed with the liquid Matrigel at 4 
degree C and the mixture is then injected subcutaneously in mice where it solidifies. After 
7 days, the solid "plug" of Matrigel is removed and examined for the presence of new 

25 blood vessels. Matrigel is purchased from Becton Dickinson Labware/Collaborative 
Biomedical Products. 

When thawed at 4 degree C the Matrigel material is a liquid. The Matrigel is 
mixed with a polypeptide of the invention at 150 ng/ml at 4 degrees C and drawn into cold 
3 ml syringes. Female C57B1/6 mice approximately 8 weeks old are injected with the 
30 mixture of Matrigel and experimental protein at 2 sites at the midventral aspect of the 
abdomen (0.5 ml/site). After 7 days, the mice are sacrificed by cervical dislocation, the 
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Matrigel plugs are removed and cleaned (i.e., all clinging membranes and fibrous tissue is 
removed). Replicate whole plugs are fixed in neutral buffered 10% formaldehyde, 
embedded in paraffin and used to produce sections for histological examination after 
staining with Masson's Trichrome. Cross sections from 3 different regions of each plug 
are processed. Selected sections are stained for the presence of vWF. The positive control 
for this assay is bovine basic FGF (150 ng/ml). Matrigel alone is used to determine basal 
levels of angiogenesis. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Exa mple 44: Rescue of Ischemia in Rabbit Lower I Jmb Model 

To study the in vivo effects of polynucleotides and polypeptides of the invention 
on ischemia, a rabbit hindlimb ischemia model is created by surgical removal of one 
femoral arteries as described previously (Takeshita et a!., Am J, Pathol 147:1649-1660 
(1995)). The excision of the femoral artery results in retrograde propagation of thrombus 
and occlusion of the external iliac artery. Consequently, blood flow to the ischemic limb 
is dependent upon collateral vessels originating from the internal iliac artery (Takeshitaef 
al Am 7. Pathol 747:1649-1660 (1995)). An interval of 10 days is allowed for post- 
operative recovery of rabbits and development of endogenous collateral vessels. At 10 
day postoperatively (day 0), after performing a baseline angiogram, the internal iliac 
artery of the ischemic limb is transfected with 500 mg naked expression plasmid 
containing a polynucleotide of the invention by arterial gene transfer technology using a 
hydrogel-coated balloon catheter as described (Riessen et al Hum Gene Then 4:749-758 
(1993); Leclcrc et al J. Clin, Invest 90: 936-944 (1992)). When a polypeptide of the 
invention is used in the treatment, a single bolus of 500 mg polypeptide of the invention or 
control is delivered into the internal iliac artery of the ischemic limb over a period of 1 
min. through an infusion catheter. On day 30, various parameters are measured in these 
rabbits: (a) BP ratio - The blood pressure ratio of systolic pressure of the ischemic limb to 
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that of normal limb; (b) Blood Flow and Flow Reserve - Resting FL: the blood flow 
during undilated condition and Max FL: the blood flow during fully dilated condition (also 
an indirect measure of the blood vessel amount) and Flow Reserve is reflected by the ratio 
of max FL: resting FL; (c) Angiographic Score - This is measured by the angiogram of 
collateral vessels. A score is determined by the percentage of circles in an overlaying grid 
that with crossing opacified arteries divided by the total number m the rabbit thigh; (d) 
Capillary density - The number of collateral capillaries determined in light microscopic 
sections taken from hindlimbs. 

The studies described in this example tested activity of polynucleotides and 
polypeptides of the invention. However, one skilled in the art could easily modify the 
exemplified studies to test the agonists, and/or antagonists of the invention. 

Fyample 45: Effect of P olypeptides of th e In vention on Vasodilation 

Since dilation of vascular endothelium is important in reducing blood pressure, the 
ability of polypeptides of the invention to affect the blood pressure in spontaneously 
hypertensive rats (SHR) is examined. Increasing doses (0, 10, 30, 100, 300, and 900 
mg/kg) of the polypeptides of the invention are administered to 13-14 week old 
spontaneously hypertensive rats (SHR). Data are expressed as the mean +/- SEM. 
Statistical analysis are performed with a paired t-test and statistical significance is defined 
as p<0.05 vs. the response to buffer alone. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 46: Rat Ischemic Skin Flap Model 

The evaluation parameters include skin blood flow, skin temperature, and factor 
VIII immunohistochemistry or endothelial alkaline phosphatase reaction. Expression of 
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polypeptides of the invention, during the skin ischemia, is studied using in situ 
hybridization. 

The study in this model is divided into three parts as follows: 
a) Ischemic skin 
5 b) Ischemic skin wounds 

c) Normal wounds 
The experimental protocol includes: 

a) Raising a 3x4 cm, single pedicle full-thickness random skin flap (myocutaneous 
flap over the lower back of the animal). 

10 b) An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin-flap). 

c) Topical treatment with a polypeptide of the invention of the excisional wounds 
(day 0, 1,2,3,4 post-wounding) at the following various dosage ranges: lmg to 100 mg. 

d) Harvesting the wound tissues at day 3, 5, 7, 10, 14 and 21 post-wounding for 
histological, immunohistochemical, and in situ studies. 

15 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 Example 47: Peripheral Arterial Disease Moripl 

Angiogenic therapy using a polypeptide of the invention is a novel therapeutic 
strategy to obtain restoration of blood flow around the ischemia in case of peripheral 
arterial diseases. The experimental protocol includes: 
25 a) One side of the femoral artery is ligated to create ischemic muscle of 

the hindlimb, the other side of hindlimb serves as a control. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-3 
weeks. 

30 c) The ischemic muscle tissue is collected after ligation of the femoral 
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artery at 1, 2, and 3 weeks for the analysis of expression of a polypeptide of the invention 
and histology. Biopsy is also performed on the other side of normal muscle of the 
contralateral hindlimb. 

The studies described in this example tested activity of a polypeptide of the 
5 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



Example 48: Ische mic Myocardial Disease Model 

10 

A polypeptide of the invention is evaluated as a potent mitogen capable of 
stimulating the development of collateral vessels, and restructuring new vessels after 
coronary artery occlusion. Alteration of expression of the polypeptide is investigated in 
situ. The experimental protocol includes: 
15 a) The heart is exposed through a left-side thoracotomy in the rat. Immediately, 

the left coronary artery is occluded with a thin suture (6-0) and the thorax is closed. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-4 
weeks. 

20 c) Thirty days after the surgery, the heart is removed and cross-sectioned 

for morphometric and in situ analyzes. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

25 invention. 



Example 49: Rat Corneal W ound Healing MnH e l 
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This animal model shows the effect of a polypeptide of the invention on 
neovascularization. The experimental protocol includes: 

a) Making a 1 - 1 .5 mm long incision from the center of cornea into the stromal 

layer. 

5 b) Inserting a spatula below the lip of the incision facing the outer corner of 

the eye. 

c) Making a pocket (its base is 1 - 1 .5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50ng- 5ug of a polypeptide of the invention, 
within the pocket. 

10 e) Treatment with a polypeptide of the invention can also be applied topically 

to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five days). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

15 invention. 



Example 50: Diabetic Mouse and Glnrocorticoid-TmnairpH W»..nH u^ n^ 
Models 

20 A - Diabetic db+/db+ Mouse Model 

To demonstrate that a polypeptide of the invention accelerates the healing process, 

the genetically diabetic mouse model of wound healing is used. The full thickness wound 

healing model in the db+/db+ mouse is a well characterized, clinically relevant and 

reproducible model of impaired wound healing. Healing of the diabetic wound is 
25 dependent on formation of granulation tissue and re-epithelialization rather than 

contraction (Gartner, M.H. etai, J. Surg. Res. 52:389 (1992); Greenhalgh, D.G. et ai, 

Am. J. Pathol. 756:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type II 

diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
30 heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single 

autosomal recessive mutation on chromosome 4 (db+) (Coleman et ai Proc. Natl. Acad. 
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Sci. USA 77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. 
Mutant diabetic mice (db+/db+) have elevated blood glucose, increased or normal insulin 
levels, and suppressed cell-mediated immunity (Mandel et a/., J. Immunol 720:1375 
(1978); Dcbray-Sachs, M. et ai t Clin. Exp. Immunol. 51(l):\-7 (1983); Leiter etal. 9 Am. 
5 J. of Pathol. 774:46-55 (1985)). Peripheral neuropathy, myocardial complications, and 
microvascular lesions, basement membrane thickening and glomerular filtration 
abnormalities have been described in these animals (Norido, F. et ai, Exp. Neurol. 
83(2):22U232 (1984); Robertson et ai, Diabetes 29(7):60-67 (1980); Giacomelli et ai, 
Lab Invest. 40^:460-473 (1979); Coleman, D.L., Diabetes 31 (Suppl):\-6 (1982)). These 

10 homozygous diabetic mice develop hyperglycemia that is resistant to insulin analogous to 
human type II diabetes (Mandel et ai, J. Immunol. 120: 1375-1377 (1978)). 

The characteristics observed in these animals suggests that healing in this model 
may be similar to the healing observed in human diabetes (Greenhalgh, et al 9 Am. J. of 
Pathol. 136: 1235- 1246 (1990)). 

15 Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 

(db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 
animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. The experiments are conducted 

20 according to the rules and guidelines of Human Genome Sciences, Inc. Institutional 
Animal Care and Use Committee and the Guidelines for the Care and Use of Laboratory 
Animals. 

Wounding protocol is performed according to previously reported methods 
(Tsuboi, R. and Rifkin, D.B., /. Exp. Med. 772:245-251 (1990)). Briefly, on the day of 

25 wounding, animals arc anesthetized with an intraperitoneal injection of Avertin (0.01 
mg/mL), 2,2,2-tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The 
dorsal region of the animal is shaved and the skin washed with 70% ethanol solution and 
iodine. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full- 
thickness wound is then created using a Keyes tissue punch. Immediately following 

30 wounding, the surrounding skin is gently stretched to eliminate wound expansion. The 
wounds are left open for the duration of the experiment. Application of the treatment is 
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given topically for 5 consecutive days commencing on the day of wounding. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 
5 measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is 
no longer visible and the wound is covered by a continuous epithelium. 

A polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
10 received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology and immunohistochemistry. Tissue specimens are placed in 10% neutral 
buffered formalin in tissue cassettes between biopsy sponges for further processing. 
15 Three groups of 10 animals each (5 diabetic and 5 non-diabctic controls) are 

evaluated: 1) Vehicle placebo control, 2) untreated group, and 3) treated group. 

Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post 
20 treatment (day 8). The wound area on day 1 is 64mm 2 , the corresponding size of the 
dermal punch. Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

25 Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 

sectioned perpendicular to the wound surface (5mm) and cut using a Reichert-Tun- 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds are used to assess whether the 
healing process and the morphologic appearance of the repaired skin is altered by 

30 treatment with a polypeptide of the invention. This assessment included verification of 
the presence of cell accumulation, inflammatory cells, capillaries, fibroblasts, re- 
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epithelialization and epidermal maturity (Greenhalgh, D.G. etai. Am. J. Pathol. 136.1235 
(1990)). A calibrated lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit 
anti-human keratin antibody using ABC Elite detection system. Human skin is used as a 
positive tissue control while non-immune IgG is used as a negative control. Keratinocyte 
growth is determined by evaluating the extent of reepithclialization of the wound using a 
calibrated lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 
cancer can serve as a positive tissue control and human brain tissue can be used as a 
negative tissue control. Each specimen includes a section with omission of the primary 
antibody and substitution with non-immune mouse IgG. Ranking of these sections is 
based on the extent of proliferation on a scale of 0-8, the lower side of the scale reflecting 
slight proliferation to the higher side reflecting intense proliferation. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

B. Steroid Impaired Rat Model 

The inhibition of wound healing by steroids has been well documented in various 
in vitro and in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti- 
Inflammatory Steroid Action: Basic and Clinical Aspects. 280-302 (1989); Wahlef al, J. 
Immunol. 115: 476-481 (1975); Werb et al, J. Exp. Med. 747:1684-1694 (1978)). 
Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 
permeability (Ebert et al, An. Intern. Med. 57:701-705 (1952)), fibroblast proliferation, 
and collagen synthesis (Beck etal, Growth Factors. 5:295-304(1991); Hay nes et al, 
J. Clin. Invest. 61: 703-797 (1978)) and producing a transient reduction of circulating 
monocytes (Haynes et al., J. Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and 
wound healing", in: Antiinflammatory Steroid Action: Basic and Clinical Aspects, 
Academic Press, New York, pp. 280-302 (1989)). The systemic administration of steroids 
to impaired wound healing is a well establish phenomenon in rats (Beck et al, Growth 
Factors. 5: 295-304 (1991); Haynes et al, J. Clin. Invest. 61: 703-797 (1978); Wahl, 
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"Glucocorticoids and wound healing", In: Antiinflammatory Steroid Action: Basic and 
Clinical Aspects, Academic Press, New York, pp. 280-302 (1989); Pierce el ai, Proc. 
Natl. Acad. Sci. USA 86: 2229-2233 (1989)). 

To demonstrate that a polypeptide of the invention can accelerate the healing 
5 process, the effects of multiple topical applications of the polypeptide on full thickness 
excisional skin wounds in rats in which healing has been impaired by the systemic 
administration of mcthylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 
Laboratories) are used in this example. The animals are purchased at 8 weeks of age and 
10 are 9 weeks old at the beginning of the study. The healing response of rats is impaired by 
the systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the 
time of wounding. Animals are individually housed and received food and water ad 
libitum. All manipulations are performed using aseptic techniques. This study is 
conducted according to the rules and guidelines of Human Genome Sciences, Inc. 
1 5 Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of 
Laboratory Animals. 

The wounding protocol is followed according to section A, above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 
mg/kg) and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin 

20 washed with 70% ethanol and iodine solutions. The surgical area is dried with sterile 
gauze prior to wounding. An 8 mm full-thickness wound is created using a Keyes tissue 
punch. The wounds are left open for the duration of the experiment. Applications of the 
testing materials are given topically once a day for 7 consecutive days commencing on the 
day of wounding and subsequent to methylprednisolone administration. Prior to 

25 treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
wounding and at the end of treatment. Wound closure is determined by daily measurement 
on days 1-5 and on day 8. Wounds are measured horizontally and vertically using a 
calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 

30 longer visible and the wound is covered by a continuous epithelium. 
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The polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens arc placed in 10% neutral buffered formalin in tissue 
cassettes between biopsy sponges for further processing. 

Four groups of 10 animals each (5 with methylprednisolonc and 5 without 
glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total area of the wound. Closure is then estimated by establishing 
the differences between the initial wound area (day 0) and that of post treatment (day 8). 
The wound area on day 1 is 64mm 2 , the corresponding size of the dermal punch. 
Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Specimens arc fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using an Olympus 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds allows assessment of whether the 
healing process and the morphologic appearance of the repaired skin is improved by 
treatment with a polypeptide of the invention. A calibrated lens micrometer is used by a 
blinded observer to determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 51: Lvmphadema Animal Model 

or The purpose of this experimental approach is to create an appropriate and 
consistent lymphedema model for testing the therapeutic effects of a polypeptide of the 
invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system 
in the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification of the amount of lymphatic vasculature, total blood plasma protein, and 
histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration 
analysis. Male rats weighing approximately ~350g are dosed with Pentobarbital. 
Subsequently, the right legs are shaved from knee to hip. The shaved area is swabbed 
with gauze soaked in 70% EtOH. Blood is drawn for serum total protein testing. 
Circumference and volumetric measurements are made prior to injecting dye into paws 
after marking 2 measurement levels (0.5 cm above heel, at mid-pt of dorsal paw). The 
intradermal dorsum of both right and left paws are injected with 0.05 ml of 1% Evan's 
Blue. Circumference and volumetric measurements are then made following injection of 
dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferentially allowing the femoral vessels to be located. Forceps and hemostats are 
used to dissect and separate the skin flaps. After locating the femoral vessels, the 
lymphatic vessel that runs along side and underneath the vcssel(s) is located. The main 
lymphatic vessels in this area are then electrically coagulated suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 
proximal and 2 distal lymphatic vessels and distal blood supply of the popliteal node are 
then and ligated by suturing. The popliteal lymph node, and any accompanying adipose 
tissue, is then removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ 
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Buck). The separated skin edges are sealed to the underlying muscle tissue while leaving 
a gap of -0.5 cm around the leg. Skin also may be anchored by suturing to underlying 
muscle when necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which 
typically occurred by day 5-7. The plateau edematous peak are then observed. To 
evaluate the intensity of the lymphedema, the circumference and volumes of 2 designated 
places on each paw before operation and daily for 7 days are measured. The effect plasma 
proteins on lymphedema is determined and whether protein analysis is a useful testing 
perimeter is also investigated. The weights of both control and edematous limbs arc 
evaluated at 2 places. Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb 
movement, a cloth tape is used to measure limb circumference. Measurements are done at 
the ankle bone and dorsal paw by 2 different people then those 2 readings are averaged. 
Readings are taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under 
brief halothanc anesthetic (rapid immobilization and quick recovery), both legs are shaved 
and equally marked using waterproof marker on legs. Legs are first dipped in water, then 
dipped into instrument to each marked level then measured by Buxco edema 
software(Chen/Victor). Data is recorded by one person, while the other is dipping the 
limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 
prior to surgery and then at conclusion for total protein and Ca2+ comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 

Histological Preparations: The transverse muscle located behind the knee 
(popliteal) area is dissected and arranged in a metal mold, filled with freezeGel, dipped 
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into cold methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon 
sectioning, the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
5 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



Example 52: Suppression of TNF alpha-indu ced adhesion molecule expressio n 
hv a Polypeptide of the Invention 

10 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 
(CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves intercellular 

15 adhesion molecule- 1 (ICAM-1), vascular cell adhesion molecule- 1 (VCAM-1), and 
endothelial leukocyte adhesion molecule- 1 (E-selectin) expression on endothelial cells 
(EC). The expression of these molecules and others on the vascular endothelium 
determines the efficiency with which leukocytes may adhere to the local vasculature and 
extravasate into the local tissue during the development of an inflammatory response. The 

20 local concentration of cytokines and growth factor participate in the modulation of the 
expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 
stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
inflammatory responses, often resulting in a pathological outcome. 

25 The potential of a polypeptide of the invention to mediate a suppression of TNF-a 

induced CAM expression can be examined. A modified ELISA assay which uses ECs as a 
solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 

To perform the experiment, human umbilical vein endothelial cell (HUVEC) 

30 cultures are obtained from pooled cord harvests and maintained in growth medium (EGM- 
2; Clonetics, San Diego, CA) supplemented with 10% FCS and 1% 
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penicillin/streptomycin in a 37 degree C humidified incubator containing 5% CCb. 
HUVECs are seeded in 96-well plates at concentrations of 1 x 10 4 cells/well in EGM 
medium at 37 degree C for 18-24 hrs or until confluent. The monolayers are subsequently 
washed 3 times with a serum-free solution of RPMI-1640 supplemented with 100 U/ml 
5 penicillin and 100 mg/ml streptomycin, and treated with a given cytokine and/or growth 
factor(s) for 24 h at 37 degree C. Following incubation, the cells are then evaluated for 
CAM expression. 

Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 
well plate to confluence. Growth medium is removed from the cells and replaced with 90 

10 ul of 199 Medium (10% FBS). Samples for testing and positive or negative controls are 
added to the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for 
either 5 h (selectin and integrin expression) or 24 h (integrin expression only). Plates are 
aspirated to remove medium and 100 pi of 0.1% paraformaldehyde-PBS(with Ca++ and 
Mg++) is added to each well. Plates are held at 4°C for 30 min. 

15 Fixative is then removed from the wells and wells are washed IX with 

PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 pi of 
diluted primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM- 
1-Biotin and Anti-E-selectin-Biotin are used at a concentration of 10 pg/ml (1:10 dilution 
of 0.1 mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified 

20 environment. Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 (jl of diluted ExtrAvidin-Alkaline Phosphotase (1:5,000 dilution) to 
each well and incubated at 37°C for 30 min. Wells are washed X3 with 
PBS(+Ca,Mg)+0.5% BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml 
of glycine buffer (pH 10.4). 100 pi of pNPP substrate in glycine buffer is added to each 

25 test well. Standard wells in triplicate are prepared from the working dilution of the 
ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10°) > 10* 05 > 10 1 > 10' \ 5 
pi of each dilution is added to triplicate wells and the resulting AP content in each well is 
5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 pi of pNNP reagent must then be added to each of 
the standard wells. The plate must be incubated at 37°C for 4h. A volume of 50 pi of 3M 

30 NaOH is added to all wells. The results are quantified on a plate reader at 405 nm. The 
background subtraction option is used on blank wells filled with glycine buffer only. The 
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template is set up to indicate the concentration of AP-conjugate in each standard well [ 
5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results arc indicated as amount of bound AP- 
conjugate in each sample. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 
teachings and, therefore, arc within the scope of the appended claims. 

The entire disclosure of each document cited (including patents, patent 
applications, journal articles, abstracts, laboratory manuals, books, or other 
disclosures) in the Background of the Invention. Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of the sequence 
listing submitted herewith and the corresponding computer readable form are both 
incorporated herein by reference in their entireties. 



WO 00/43495 



PCT/US00/00903 



345 



Table 3 
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Table 3 (continued) 
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0.83 


Glu 


101 


A 


A 










0.79 


-0.69 




* 




0.60 


0.80 


Val 


102 


A 


A 










0.83 


0.10 








-0.30 


0.48 
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Res Position I II III 



His 


103 


A 


A 




Asp 


104 


A 


A 




Phe 


105 


A 






Lys 


106 








Asn 


107 








Gly 


108 








Tyr 


109 








Thr 


110 






B 


Glv 


111 






3 


He 


112 






B 


Tvr 


113 






B 


Phe 


1 14 






D 
D 


Val 


1 15 






n 
o 


Glv 


116 






B 


Leu 


117 


A 






Gin 


1 18 


A 






Lvs 


119 


A 






Cvs 


120 


A 






Phe 


121 


A 






lie 


122 


A 






Lys 


123 


A 






Thr 


124 






g 


Gin 


125 






B 


He 


126 






R 


Lvs 


127 






B 


Val 


128 






R 


lie 


129 






R 


Pro 


130 






R 
O 


Glu 


131 








Phe 


132 








Ser 


133 




A 




Giu 


134 


A 


A 




Pro 


135 


A 


A 




Glu 


136 


A 


A 




Glu 


137 


A 


A 




Glu 


138 


A 


A 




lie 


139 


A 


A 




"Asp 


140 


A 


A 




Glu 


141 


A 


A 




Asn 


142 


A 


A 




Glu 


143 


A 


A 




Glu 


144 


A 






He 


145 


A 






Thr 


146 


A 






Thr 


147 


A 






Thr 


148 


A 






Phe 


149 


A 






Phe 


150 


A 






Glu 


151 


A 






Gin 


152 









IV 


V 


VI 


VII 


VIII 










0.83 










0.80 






T 




1.37 




T 


T 




1.06 




T 


T 




1.57 




T 


T 




0.71 


B 


T 






0.47 


B 








0.47 


B 








-0.43 


B 








-ft 7K 


B 








-1.24 


B 








-1.00 


B 








-0.64 










-0.97 










-0.78 


B 








-1.42 


B 








-0.68 


B 








-0. 1 3 


B 








V/.i 1 


B 








V. 1 J 


B 










B 








-0.72 


B 








-0.94 


B 








-0.46 


B 








0.43 


B 










B 








-0.30 


B 








-0.30 








c 


0.38 








c 


0.33 








c 


1.19 










2.08 










1.40 










i.40 










2.10 










2.40 










2.40 










2.61 










1.72 










1.41 










1.10 


B 








1.68 


B 








0.98 


B 








0.28 


B 








0.28 


B 








0.28 


B 








-0.02 


B 








0.01 


B 








-0.57 


B 


T 






-0.54 



IX 


x 




XII XIII 


YIV 
Al V 


-0.39 








0.73 


1 1 A 


-0.67 








1.31 


1 fttt 

I.Uo 


-0.24 








1.69 


1 AA 

1.44 


-V/. 1 J 






F 


2.52 


1.05 


-0.14 


* 




F 


2.80 


1 A1 

1.4.1 


\J.4V 


* 




F 


1.92 


1.63 


n iq 

U. J y 






F 


1.09 


0.57 


A OA 


* 




F 


0.1 1 


0.56 










-0.32 


0.49 


1 .j4 








-0.60 


0.23 


1 7 1 
1 .1 1 








-0.60 


0.16 


1 A 1 








-0.60 


0.13 


t 10 








-0.60 


0.33 


ft "}(\ 

U. /U 








-0.40 


0.42 


U.J 1 








-0.40 


0.26 


A C 1 

0.51 








-0.60 


0.30 


ft C£ 








-0.60 


0.21 


ft i ? 

0. l.i 








-0.30 


0.52 


ft ft") 
-U.U/ 








0.30 


0.43 


-0.07 








0.30 


0.37 


n a i 


X 


ft 




-0.60 


0.49 


ft ftA 

U.U4 


* 




F 


0.00 


1.13 


ft in 
-U. 1 U 


lie 




F 


0.60 


1.19 


A in 
-U. 1 U 


% 


ft 


F 


0.45 


0.42 


ft 11 


ft 


ft 


F 


-0.15 


0.45 


ft 1 A 

-u. lo 


ft 


ft 




0.30 


0.45 


ft 11 
U.Zj 


ft 


ft 




-0.30 


0.55 


ft ni 
-U.U/ 


ft 


* 




0.30 


0.37 


ft H7 
-U.U/ 


* 


M 


F 


0.85 


0.86 


n iq 

-\J.—y 


* 




F 


1.00 


1.91 


ft QT 


* 




F 


1.10 


2.14 


t 4ft 


* 




F 


0.90 


2.14 


-1 40 
- 1 




* 


F 


0.90 


4.27 


-1 SO 






F 


0.9U 


2.24 


-1.89 


* 


* 


F 


0.90 


T 1 A 


-1.89 




* 


F 


0.90 


2.41 


-1.91 




* 


F 


0.90 


2.24 


-1.91 




* 


F 


0.90 


2.24 


-1.91 




* 


F 


0.90 


2.24 


-1.23 




* 


F 


0.90 


2.24 


-1.43 




* 


F 


0.90 


1.94 


•0.94 




* 


F 


0.90 


1.61 


-0.46 






F 


0.60* 


1.45 


-0.07 






F 


0.45 


0.72 


0.71 






F 


-0.45 


0.36 


0.71 






F 


-0.45 


0.89 


0.43 




* 




-0.45 


1.07 


0.33 






F 


-0.15 


1.00 


0.49 






F 


-0.45 


0.51 


0.69 






F 


-0.05 


0.42 
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Res Position I II III 



Scr 


153 








Val 


154 








lie 


155 








Trp 


156 






B 


Val 


157 




A 




Pro 


158 


A 


A 




Ala 


159 




A 




Glu 


160 




A 




Lys 


161 




A 




Pro 


162 


A 


A 




Ik 


163 


A 


A 




Giu 


164 


A 


A 




Asn 


165 


A 






Arg 


166 


A 






Asp 


167 


A 






Phe 


168 


A 






Leu 


169 


A 






Lys 


170 


A 






Asn 


171 


A 






Ser 


172 


A 






Lys 


173 


A 


A 




He 


174 


A 


A 




Leu 


175 




A 


B 


Glu 


176 




A 




lie 


177 




A 


B 


Cys 


178 






B 


Asp 


179 








Asn 


180 








Val 


181 






B 


Thr 


182 






B 


Met 


183 






B 


Tyr 


184 






B 


Trp 


185 






B 


lie 


186 






B 


Asn 


187 






B 


Pro 


188 






B 


Thr 


189 








Leu 


190 






B 


He 


191 






B 


Ser 


192 






B 


Val 


193 






B 


Scr 


194 




A 


B 


Glu 


195 


A 


A 




Leu 


196 


A 


A 




Gin 


197 


A 


A 




Asp 


198 


A 


A 




Phc 


199 


A 


A 




Glu 


200 


A 


A 




Glu 


201 


A 


A 




Glu 


202 


A 


A 





IV 


V 


VI 


VII VIII 


B 


T 




-1.09 


B 






C -0.60 


B 


T 




-0.49 


B 






-0.49 


B 






C -0.44 


B 






-0.36 








C -0.39 








C 0.50 








C 0.79 








1.76 








1.97 








1.86 






T 


1.04 






T 


1.04 






T 


1 .26 






T 


1 .84 






T 


1.89 






T 


l ftft 

i .in/ 






T 


ft OR 






T 


U.Uo 








-O 1 1 








0.03 








-0.01 








-0.01 








-0.57 






T 


-0.92 




T 


T 


-0.63 




T 


T 


-0.07 






T 


-0.36 


# B 






-0.36 


B 






0.31 


B 






0.10 


B 






-0.21 


B 






-0.17 






T 


-0.74 






T 


-0.44 






T C 


: -1.06 






T 


-1.07 


B 






-0.18 


B 






-0.99 


B 






-0.78 








-0.47 








-0.36 








0.53 








0.83 








1.69 








1.64 








1.64 








2.46 








1.64 



IX 


x 


XI 


xii xm 


VI\/ 
XI V 


0.81 








-0.20 


U.50 


0.67 








-0.40 


0.22 


1. 10 








-0.20 


f\ in 
0.19 


1 70 








-0.60 


0.15 


OKI 








-0.40 


0.34 


0 17 








-0.30 


0.97 


-O OO 


* 






0.65 


1.42 


ft 11 

-U.J 1 


* 




F 


0.80 


1.34 


-U.VO 




Jit 


F 


1.10 


1.51 


ft 00 






F 


0.90 


2.40 


1 /lO 






F 


0.90 


2.71 


1 >1Q 
- 1 






F 


0.90 


2.26 


-U. /U 






F 


1.30 


1.27 


ft A 1 






F 


1.00 


1.49 






* 


F 


1.30 


1.72 


ft "7"* 


* 


* 


F 


1.30 


1.72 


ft "7 A 




* 


F 


1.30 


1.18 


ft ~7A 


* 




F 


1.30 


1.41 


ft c\a 
-U.Uo 


* 




F 


1.00 


1.14 


ft I A 


• 




F 


1.00 


1.14 


n qa 
-U.o4 






F 


0.75 


0.99 


ft 1A 

-u. lO 








0.30 


0.43 


ft ft 1 

u.u J 


* 






-0.30 


0.17 


ft 1*7 
-W.J / 


* 






0.34 


0.14 


ft ftl 


* 






-0.22 


0.33 


ft ftl 
-U.U I 




* 




0.82 


0.30 


-ft 9 1 


* 


* 




1.26 


0.25 


ft An 


* 


if 




0.40 


0.35 


ft A1 




* 




0.11 


1.02 


ft SI 








-0.48 


0.64 


J .JU 








-0.52 


0.28 


I .JU 








-0.56 


0.61 


I 29 








-0.60 


0.65 


j 9y 

J 








-0.6U 


U.95 


1.36 








-0.20 


ft «A 

U.jO 


1.29 








•0.20 


0.33 


0.76 








0.00 


0.64 


0.71 








-0.20 


0.29 


0.70 








-0.60 


0.25 


0.27 








-0.30 


0.31 


0.47 








-0.60 


0.31 


0.19 








-0.30 


0.76 


-0.50 






F 


0.45 


0.94 


-0.10 






F 


0.60 


1.10 


-0.74 


* 




F 


0.90 


1.42 


-1.13 


* 




F 


0.90 


1.42 


•1.13 






c 


0.90 


2.98 


-1.39 


* 




F 


0.90 


1.70 


-1.79 


* 




F 


0.90 


1.77 


-1.79 


* 




F 


0.90 


3.41 
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Table 3 (continued) 



Res Position 


I 


II 


III IV 


V 


VI 


VII 


VIII 


IX 


X 


XI 


GJy 


203 


A 


A 










1.61 


-1.89 




* 


Giu 


204 


A 


A 










1.61 


-1.39 




* 


Asp 


205 


A 


A 










1.40 


-0.60 




* 


Leu 


206 


A 


A 










0.81 


-0.17 




* 


His 


207 


A 


A 










0.81 


-0.10 




* 


Phe 


208 


A 


A 










1.16 


0.30 




* 


Pro 


209 


A 








T 




1.20 


0.30 




* 


Ala 


210 


A 








T 




1.24 






* 


Asn 


211 


A 








T 




1.71 






* 


Glu 


212 


A 








T 




0.86 


-1 OA 


* 


* 


Lys 


213 


A 


A 










1.56 


-0.99 


* 




Lys 


214 


A 


A 










1.77 


-1.49 






Gly 


215 


A 


A 










2.36 


-1.49 






lie 


216 


A 


A 










2.36 


•1 09 






Glu 


217 


A 


A 










2.36 


-1 OQ 


* 




Gin 


218 


A 


A 










2.02 


ft AQ 


* 




Asn 


219 


A 


A 










1.12 


-ft Oft 


* 




Glu 


220 


A 




B 








0.61 


ft OA 






Gin 


221 






B 


T 








ft Aft 






Trp 


222 






B 


T 






1 .17 


ft AI 






Val 


223 


A 




B 








n ai 


ft AI 




* 


Val 


224 


A 




B 








0.48 


i cn 
i.yjf 






Pro 


225 


A 




B 








-0.38 


0 67 




* 


Gin 


226 


A 




B B 








-0.38 


0.40 




* 


Val 


227 


A 




B 








-0.04 


-0.24 






Lys 


228 


A 




B 








0.50 


-ft RQ 




* 


Val 


229 


A 




B 








1.47 


-0.83 






Glu 


230 


A 




B 








1.64 


-1.2^ 




* 


Lys 


231 


A 


A 










1.06 


-1.37 




* 


Thr 


232 


A 


A 










2.02 


-0.87 






Arg 


233 


A 


A 










1.98 


-1.5 1 






His 


234 


A 


A 










2.24 


-1.1 1 


* 




Ala 


235 


A 


A 










1.94 


-0.61 


* 




Arg 


£.30 


A 


A 










1.90 


-0.71 






Gin 


237 


A 


A 










2.21 


-0.71 


* 




Ala 


238 


A 


A 










2.10 


-1.21 


* 




Ser 


239 


A 


A 










1.32 


-1.71 




-* 


Glu " 


240 


A 


A 










1.70 


-1.03 


• 


* 


Glu 


241 


A 


A 










0.70 


-1.00 




* 


Giu 


242 


A 


A 










0.70 


-0.81 






Leu 


243 


A 


A 










1.29 


-0.80 






Pro 


244 


A 


A 










1.34 


-0.80 




* 


He 


245 


A 












1.03 


-0.04 




* 


Asn 


246 


A 








T 




1.03 


0.44 






Asp 


247 


A 








T 




1.03 


-0.24 




* 


Tyr 


248 


A 








T 




1.50 


-0.27 






Thr 


249 










T 


C 


0.82 


0.53 


* 




Glu 


250 












C 


1.71 


-0.24 




* 


Asn 


251 








T 






1.01 


-0.24 




* 


Gly 


252 




A 




T 






1.01 


-0.21 




* 



XI XII XIII 



0.90 
0.90 
0.75 
0.30 
0.30 
-0.30 
0.25 
0.85 
1.30 
1.30 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.60 
0.60 
0.25 
-0.20 
-0.60 
-0.60 
-0.60 
-0.15 
0.60 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.75 

r o.yo 

0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
0.75 
0.60 
0.80 
0.70 
1.90 
2.20 
3.00 
2.20 
2.10 
1.45 



F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 



XIV 

1.62 

1.28 

0.64 

1. 00 

0.58 

0.56 

1.18 

1.73 

3.99 

2.55 

1.77 

1.91 

1.91 

1.53 

1.33 

2.32 

3.49 

1.49 

0.64 

0.62 

0.62 

0.26 

0.50 

0.50 

1.17 

1.51 

1.26 

3.33 

2.27 

3.09 

3.49 

3.02 

2.12 

1.45 

1.84 

3.16 

2.79 

1.33 

2.03 

1.06 

0.99 

0.95 

0.86 

1.51 

1.69 

3.88 

2.39 

1.00 

1.11 

0.66 
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Table 3 (continued) 



Res Position 

253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
27! 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 



111 



IV 



A 
A 
A 
A 
A 
A 
A 
A 
A 



A 
A 
A 
A 
A 
A 
A 
A 



B 
B 
B 
B 
B 



B 
B 
B 
B 
B 
B 
B 



B 
B 
B 
B 
B 
B 
B 



B 
B 
B 
B 
B 
B 



B 
B 
B 
B 



B 
B 
B 
B 
B 

B 
B 
B 
B 



B 
B 
B 
B 
B 
B 



T 
T 
T 



T 
T 
T 
T 
T 
T 



T 
T 
T 

T 



T 
T 
T 



VI 


VII VIII 


IX 


x 


XI 


XII XIII 


YtV 
Al V 




1.04 


-0.70 




* 


F 


1.05 


A HA 

U.54 




0.76 


-0.27 




* 




0.30 


A <£1 

U.02 




-0.06 


-0.06 




* 




0.30 


A an 




-0.06 


ft 9ft 




* 




-0.30 


0.72 




0.29 


-0.49 








0.30 


0.70 




1 0Q 


-ft 40 




* 




0.79 


1.40 






1 07 




* 


F 


1.58 


1.64 




1 dft 


n 9.A 




* 


F 


1.92 


1.05 


T 


ft 71 


n ^ i 

-V.J l 






F 


2.66 


1.66 


T 


0.28 


n sa 

-U.JO 




* 


F 


3.40 


1.08 


T 


-0.01 


n ao 




* 


F 


2.91 


0.35 


T 


UJD 


a ai 








1.52 


0.14 






n 77 








0.08 


0.1 1 




n on 






* 




-0.26 


0.06 




n nn 


n q i 








-0.26 


0.08 




n on 


n ia 

U. 10 








0.38 


0.28 


T 


ft 0 J 


n ni 

U.U 1 


* 






1.12 


0.51 


T 




n ia 
-u. i o 








2.61 


1.18 


T 


1 AA 


-U.B4 


* 




F 


3.40 


1.47 


T 


1 A7 
1 .0/ 


AQ,1 






F 


3.06 


4.30 


T 


o no 


A QA 

-U.84 






F 


2.72 


1.18 


T 


o fin 


A 4M 


* 




F 


2.38 


1.18 


T 


1. 53 


A O A. 








2.01 


2.33 


T 


1 -UO 


n 

-U.03 


* 






1.39 


1.07 




1 Aft 


A 

-U.40 








0.66 


0.29 




1 io 


-U.40 








0.78 


0.32 




n 07 


n 70 


* 






1.20 


0.94 




n in 


n A7 
-u.o/ 








1.08 


0.39 




n no 


n ni 








0.06 


0.17 






n 4d 


* 






-0.16 


0.22 






n 








-0.08 


0.65 




-0.04 


ft 74 








-0.20 


0.59 




0.38 


1 17 








-0.20 


0.59 




0.17 










-0.05 


1J i 




0.13 
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Table 3 (continued) 

Res Position I II HI IV V VI VII VIII IX X XI XII XIII XIV 

He 303 B B -1.17 0.51 * * -0.60 0.19 

Mcl 304 B T -0.57 0.34 * 0.10 0,16 

fro 3 °5 • • T T -0.19 1.26 * 0.20 0,22 

Cys 306 .... T T -1.16 1.53 * * 0.20 0.33 

Asn 307 .... T T -0.89 1.49 * 0.20 025 

Tip - 308 . . B T 0,11 1.37 * .0.20 0.16 

Tr P 309 A • B . 0.11 0.94 . -0.60 0.60 

Val 310 A . B .0.49 0.99 -0.60 0.37 

Ala 311 A • B . -0.17 1.27 * -0.60 0.29 

Ar ? 3 12 . B B -0.06 0.79 * * -0.60 0.27 

Mel 313 B B . . -0.62 -0.13 * * 0.30 0.72 

Lcu 314 B C -0.72 -0.13 * * . 0.50 0.53 

Gly 315 • T . -0.26 -0.20 * * 0.90 0.34 

Ar £ 3,6 B -0.06 0,23 * * -0.10 0.44 

Val 317 B -0.56 0.04 * * -0.10 0.69 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule \2bis) 



A The indications made below relate to the microorganism referred to in the description 
on page §3 , line n/a 



B. IDENTIFICATION OFDEPOSIT Further deposits are identified on an additional sheet Q 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



11 January 1999 



Accession Number 



203570 



C ADDITIONAL INDICATIONS (/cave blank if not applicable) This information is continued on an additional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



Forreceiving Office use only 



This sheet was received with the.international application 




Authorized officer 



For International Bureau use only 



I | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCI7RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert 
may be any person entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRuIe \3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 88 ,line n/a 

B. IDENTIFICATION OFDEPOSIT Further depos its are identified on an additional sheet Q 

Name of depositary institution American Type Culture Collection — _— — . 

Address of depositary institution (including postal code and country) 
1 0801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 




Accession Number 






24 November 1999 




PTA-987 



C ADDITIONAL INDICATIONS (leave blank if not applicable) Thisinformationiscontinuedonanadditionalshec. Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE < if the indications are not for all designated Stales) 



Europe ~ " 

In respect to those designations in which a European Patent is sought a sample of the deposited 
m.croorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC) 



E. SEPARATE FURNISHING OFlfiDlC ATlOtiSdeaveblankifnotapplicable) 

r^foTDwslT' 1 be '° W ** SUbm " tCd ,0 ,Werna,ional Boreau later <sp^fyihegmewlmmreof,heMicationse.g.. "Accession 



For receiving Office use only 



ssheej was received with the international application 



Authorized officer 



For International Bureau use only 



□ 

This sheet was received by the International Bureau c 



Authorized officer 



Form PCI7RO/I34 (July 1992) 
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CANADA 

The applicant requests that, until cither a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 



WO 00/43495 



357 



PCT/USOO/00903 



DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert 
may be any person entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dales occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule )3bis) 



A The indications made below relate to the microorganism referred to in the description 



on page 



88 



, line 



n/a 



B. IDENTIFI CATION OFDEPOSIT 



Further deposits are identified on an additional sheet | | 



Name of depositary insutution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



07 May 1998 



Accession Number 



209852 



C ADDITIONAL INDI CATIONS (leave blank if not applicable) This information is continued on an additional sheet \J 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all debated Si 



tales) 



Europe • ' ~~ 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC) 



E. SEPAI^TEFURNISHINGOFlNDICATIONS^v*^ 



The indications listed below will be submitted to the International Bureau later (specif? die general nature of die 
Number of Deposit ) J 



"Accession 



For receiving Office use only 



LuA. ^ rece ' ved w ' th thc mte^naliona, a PP ,ica,ion 

8, (n tL 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. if such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The" applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert 
may be any person entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule I3bis) 



A The indications made below relate to the microorganism referred to in the description 
on page 89 j ine n/a 



B. IDENTIFICATION OFDEPOSTT 



Further deposits are identified on an additional sheet | [ 



Nameofdepositaryinstitution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



12 February 1998 



Accession Number 



209626 



C ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not/or all designated States) 



Europe " 
In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS ( leave bbnk if not applicable) 



The indications hstcd below will be submitted to the International Bureau Later (specify the general nature of the indications e.g.. "Accession 
Number of Deposit ) 




Forreceiving Office use only 



^This sheet was received with the international application 

£, /J/M* — ) 



Authorized officer 



Form PCT/RO/134 (July 1992) 



For International Bureau use only 



n This sheet was recei ved by the International Bureau on: 



Authorized officer 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert 
may be any person entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate to the microorganism referred toin the description 
on page 89 j me n/a 



B. IDENTIFICATION OFDEPOSIT 



Further deposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



28 April 1997 



Accession Number 



209010 



C ADDITIONAL INDICATIONS ( leave blank if not applicable) This information is continued on an additional sheet [j 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADEf if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made availableuntil the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDlCATlONSfleaveblankif not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g.. "Accession 
Number of Deposit") 



For receiving Office use only 



For International Bureau use only 



Thissjieet was received with the international application 



uthorized officer 



I I This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the fiirnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this efTect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 1 6 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert 
may be any person entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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What Is Claimed Is: 

1. An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 
of the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO: Y or a 
1 0 polypeptide fragment encoded by the cDN A sequence included in ATCC Deposit 

No:Z, which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO:Y or a 
polypeptide domain encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

15 ( d ) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 

polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide of SEQ ID NO: Y or the cDNA 
sequence included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X, 

20 having biological activity; 

(f) a polynucleotide which is a variant of SEQ ID NO:X; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(h) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

25 (0 a polynucleotide capable of hybridizing under stringent conditions to any 

one of the polynucleotides specified in (a)-(h) 1 wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 
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2. The isolated nucleic acid molecule of claim 1 , wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a secreted 
protein. 

3. The isolated nucleic acid molecule of claim 1 , wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO: Y or the polypeptide encoded by the cDNA sequence 
included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X. 

4. The isolated nucleic acid molecule of claim 1 , wherein the 
polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X. 

5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N- terminus. 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of 
claim 1. 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1. 

9. A recombinant host cell produced by the method of claim 8. 



10. The recombinant host cell of claim 9 comprising vector sequences. 
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11. An isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 
5 included in ATCC Deposit No:Z; 

(b) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 
included in ATCC Deposit No:Z, having biological activity; 

(c) a polypeptide domain of SEQ ID NO: Y or the encoded sequence included 
in ATCC Deposit No:Z; 

10 (d) a polypeptide epitope of SEQ ID NO:Y or the encoded sequence included 

in ATCC Deposit No:Z; 

(e) a secreted form of SEQ ID NO: Y or the encoded sequence included in 
ATCC Deposit No:Z; 

(f) a full length protein of SEQ ID NO: Y or the encoded sequence included in 
15 ATCC Deposit No:Z; 

(g) a variant of SEQ ID NO: Y; 

(h) an allelic variant of SEQ ID NO: Y; or 

(i) a species homologue of the SEQ ID NO: Y. 

12. The isolated polypeptide of claim 1 1 , wherein the secreted form or the 
20 full length protein comprises sequential amino acid deletions from either the C- 

terminus or the N-terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
of claim 11. 

25 

14. A recombinant host cell that expresses the isolated polypeptide of 
claim 11. 



30 



15. A method of making an isolated polypeptide comprising: 
(a) culturing the recombinant host cell of claim 14 under conditions such that 
said polypeptide is expressed; and 
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(b) recovering said polypeptide. 

16. The polypeptide produced by claim 15. 

5 1 7. A method for preventing, treating, or ameliorating a medical condition, 

comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1 . 

18. A method of diagnosing a pathological condition or a susceptibility to 
1 0 a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

15 

19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

20 (b) diagnosing a pathological condition or a susceptibility to a pathological 

condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

25 (a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
polypeptide. 



30 



21. 



The gene corresponding to the cDNA sequence of SEQ ID NO: Y. 
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22. A method of identifying an activity in a biological assay, wherein the 
method comprises: 

(a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 

5 (c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 



23. 



The product produced by the method of claim 20. 
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Figure 1A 



1 GGCACGAGCTCGTGCCGCTTGCAACTCCACCTCAGCAGTGGTCTCTCAGTCCTCTCAAAG 60 



6 1 C AAGGAAAGAGTACTG TGTGCTG AGAGA CC ATGGC AAAGAATCCTCC AGAGAATTGTG AA 120 
1 MAKNPPENCE 10 



12 1 GACTGTCACATTCTAAATGCAGAAGCTTTTAAATCCAAGAAAATATGTAAATCACTTAAG 180 
11DCHI LNAEAFKSKKICKSLK 30 



181 ATTTGTGGACTGGTGTTTGGTATCCTGGCCCTAACTCTAATTGTCCTGTTTTGGGGGAGC 240 
31ICGLVFGILALTLIVLFWGS 50 



241 AAGCACTTCTGGCCGGAGGTACCCAAAA^AGCCTATGACATGGAGC ACACTTTCTAC AGC 300 
51KHFWPEVPKKAYDMEKTFYS 70 



301 AATGGAG AG AAG AAGAAG ATTTAC ATGGAAATTGATC CTGTG AC C AG AACTG AAATATTC 360 
71NGEKKKIYMEIDPVTRTEIF 90 



361 AGAAGCGGAAATGGCACTGATGAAACATTGGAAGTGCACG ACTTTAAAAACGGATACACT 420 
91RSGNGTDETLEVHDFKNGYT 110 



421 GGC ATCTACTTCGTGGGTCTTC AAAAATGTTTTATC AAAACTCAGATTAAAGTGATTCCT 480 
111GIYFVGLQKCFIKTQIKVIP 130 



481 GAATTTTCTGAACCAG AAGAGGAAATAGATGAGAATGAAGAAATTACCACAACTTTCTTT 540 
131EFSEPEEEIDENEEITTTFF 150 



541 GAACAGTC AGTGATTTGGGTCCC AGCAGAAAAGCCTATTGAAAACCGAGATTTTCTT AAA 600 

151 EQSVIWVPAEKPI ENRDFLK 170 

601 AATTCC AAAATTCTGGAGATTTGTGATAACGTGACCATGTATTGGATCAATC CC ACTCT A 660 

171 NSKI LEICDNVTMYWINPTL 190 



661 ATATCAGTTTCTGAGTTACAAGACTTTGAGGAGGAGGGAGAAGATCTTC ACTTTCCTGCC 720 
191ISVSELQDFEEEGEDLHFPA 210 



721 AACGAAAAAAAAGGGATTGAACAAAATGAACAGTGGGTGGTCCCTCAAGTGAAAGTAGAG 780 

211 NEKKGI EQNEQWVVPQVKVE 230 

781 AAGACCCGTCACGCCAGACAAGCAAGTGAGGAAGAACTTCCAATAAATGACTAT ACTGAA 840 

231 KTRHAR QASEEELP I NDYTE 250 
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Figure IB 

841 AATGG AATAG AATTTG ATC CCATGCTGG ATGAGAGAGGTTATTGTTGT ATTTACTGC CGT 900 

251 NGIEFDPMLDERGYCCIYCR 270 

901 CGAGGC AACCGCTATTGCCGCCGCGTCTGTGAACCTTTACTAGGCTACTACCCATATCC A 960 

271 RGNRYCRRVCEPLLGYYPYP 290 

961 TACTGCTACCAAGGAGGACGAGTCATCTGTCGTGTCATCATGCCTTGTAACTGGTGGGTG 1020 

291 YCYQGGRVICRVIMPCNWWV 310 

1021 GCCCGCATGCTGGGGAGGGTCTAATAGGAGGTTTGAGCTCAAATGCTTAAACTGCTGGCA 1080 

311 ARMLGRV* 318 

1081 ACATATAATAAATGC ATGCTATTCAATGAATTTCTGCCTATGAGGCATCTGGCCCCTGGT 1140 

1141 AGCCAGCTCTCCAGAATTACTTGTAGGTAATTCCTCTCTTC ATGTTCTAATAAACTTCTA 1200 

1201 CATTATCACCAAAAAAAAAAAAAAAAAA 1228 
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<210> 1 

<211> 733 

<212> DNA 

<213> Homo sapiens 

<400> 1 

gggatccgga gcccaaatct 
aattcgaggg tgcaccgtca 
tctcccggac tcctgaggtc 
tcaagttcaa ctggtacgtg 
aggagcagta caacagcacg 
ggctgaatgg caaggagtac 
agaaaaccat ctccaaagcc 
catcccggga tgagctgacc 
atccaagcga catcgccgtg 
ccacgcctcc cgtgctggac 
acaagagcag gtggcagcag 
acaaccacta cacgcagaag 
gactctagag gat 



<210> 2 
<211> 5 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> Site 
<222> (3) 

<223> Xaa equals any of the twenty naturally ocurring L-amino acids 
<400> 2 

Trp Ser Xaa Trp Ser 
1 5 

<210> 3 
<211> 86 
<212> DNA 

<213> Homo sapiens 



tctgacaaaa ctcacacatg cccaccgtgc ccagcacctg 60 

gtcttcctct tccccccaaa acccaaggac accctcatga 120 

acatgcgtgg tggtggacgt aagccacgaa gaccctgagg 180 

gacggcgtgg aggtgcataa tgccaagaca aagccgcggg 240 

taccgtgtgg tcagcgtcct caccgtcctg caccaggact 300 

aagtgcaagg tctccaacaa agccctccca acccccatcg 360 

aaagggcagc cccgagaacc acaggtgtac accctgcccc 420 

aagaaccagg tcagcctgac ctgcctggtc aaaggcttct 480 

gagtgggaga gcaatgggca gccggagaac aactacaaga 54 0 

tccgacggct ccttcttcct ctacagcaag ctcaccgtgg 600 

gggaacgtct tctcatgctc cgtgatgcat gaggctctgc 660 

agcctctccc tgtctccggg taaatgagtg cgacggccgc 720 

733 



<400> 3 
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gcgcctcgag atttccccga aatctagatt tccccgaaat gatttccccg aaatgatttc 60 
cccgaaatat ctgccatctc aattag 86 

<210> 4 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 4 

gcggcaagct ttttgcaaag cctaggc 27 

<210> 5 

<211> 271 

<212> DNA 

<213> Homo sapiens 

<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 60 

aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 120 

gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 180 

ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 240 

ttttggaggc ctaggctttt gcaaaaagct t " 2 71 

<210> 6 
<211> 32 
<212> DNA 

<213> Homo sapiens 
<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 3 2 

<210> 7 
<211> 31 
<212> DNA 

<213> Homo sapiens 
<400> 7 

gcgaagcttc gcgactcccc ggatccgcct c 32 

<210> 8 

<211> 12 

<212> DNA 

<213> Homo sapiens 

<400> 8 

ggggactttc cc 12 

<210> 9 
<211> 73 
<212> DNA 

<213> Homo sapiens 



<400> 9 



WO 00/43495 



PCT/USOO/00903 



gcggcctcga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 60 
ccatctcaat tag 



73 



<210> 10 

<211> 256 

<212> DNA 

<213> Homo sapiens 



<400> 10 

ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 60 
caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 120 
cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 
ggccgcctcg gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 
cttttgcaaa aagctt 



180 
240 
256 



<210> 11 
<211> 1228 
<212> DNA 

<213> Homo sapiens 
<400> 11 

ggcacgagct cgtgccgctt gcaactccac ctcagcagtg gtctctcagt cctctcaaag 60 

caaggaaaga gtactgtgtg ctgagagacc atggcaaaga atcctccaga gaattgtgaa 120 

gactgtcaca ttctaaatgc agaagctttt aaatccaaga aaatatgtaa atcacttaag 180 

atttgtggac tggtgtttgg tatcctggcc ctaactctaa ttgtcctgtt ttgggggagc 240 

aagcacttct ggccggaggt acccaaaaaa gcctatgaca tggagcacac tttctacagc 300 

aatggagaga agaagaagat ttacatggaa attgatcctg tgaccagaac cgaaatattc 360 

agaagcggaa atggcactga tgaaacattg gaagtgcacg actttaaaaa cggatacact 420 

ggcatctact tcgtgggtct tcaaaaatgt tttatcaaaa ctcagattaa agtgattcct 480 

gaattttctg aaccagaaga ggaaatagat gagaatgaag aaattaccac aactttcttt 540 

gaacagtcag tgatttgggt cccagcagaa aagcctattg aaaaccgaga ttttcttaaa 600 

aattccaaaa ttctggagat ttgtgataac gtgaccatgt attggatcaa tcccactcta 660 

acatcagttt ctgagttaca agactttgag gaggagggag aagatcttca ctttcctgcc 720 

aacgaaaaaa aagggattga acaaaatgaa cagtgggtgg tccctcaagt gaaagtagag 780 

aagacccgtc acgccagaca agcaagtgag gaagaacttc caataaatga ctatactgaa 840 

aatggaatag aatttgatcc catgctggat gagagaggtt attgttgtat ttactgccgt 900 

cgaggcaacc gctattgccg ccgcgtctgt gaacctttac taggctacta cccatatcca 960 

tactgctacc aaggaggacg agtcatctgt cgtgtcatca tgccttgtaa ctggtgggtg 1020 

gcccgcatgc tggggagggt ctaataggag gtttgagctc aaatgcttaa actgctggca 1080 

acatataata aatgcatgct attcaatgaa tttctgccta tgaggcatct ggcccctggt 1140 

agccagctct ccagaattac ttgtaggtaa ttcctctctt catgttctaa taaacttcta 1200 

cattatcacc aaaaaaaaaa aaaaaaaa 1228 

<210> 12 

<211> 2114 

<212> DNA 

<213> Homo sapiens 

<400> 12 

ccacgcgtcc ggccagatgt actgctaccc cggcagccac ctggcccggg cgctgacgcg 60 

ggcgctggcg ctggccctgg tgctggccct gctggtcggg ccgttcctga gcggcctggc 120 

gggggcgatc ccagcgccgg ggggccgctg ggcgcgcgat gggccggtcc ctccagcctc 180 

ccgcagccgc tcggtgctcc tggacgtctc ggcgggccag ctgcttatgg tggacggacg 240 

ccaccctgac gccgtggcct gggccaacct caccaacgcc atccgcgaga ctgggtgggc 300 

cttcctggag ctgggcacaa gtggccaata caatgacagc ttgcaggatc ctgagcctgc 360 

tggcggccag cggtcccacg tgggaccagg tgcccccgtt cagtggagca ccccgccctt 420 
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cagcggcctg ctgcacatgg gccagccaga 
atgggactga agttctgtcc ctgctctgct 
cacccccgtc ccaaggccac cggacttcta 
tgatctgggg tctgagtcat ctcctcctag 
ctgaccccct ctctcccccg aggtgggtgg 
aatctcccac tctctgtttc tgtctgtttc 
ctctggggcc ccttcctcgt gcttctcctt 
ctctggggct cccatggggt ggaaggagcc 
ccacgggtgg ccctggagct ggtgagcttt 
cctcccagct ctggcccctc tgctccctca 
cagcttcctt gaggacagaa acttgaaaac 
ggctggaggg ttctgaatgt cctctctcca 
tgcctcaggc cccaccccac cccaccccag 
agcgccctga tggaggaacc agaccgcagg 
gccccatgct gtgcttcttg gggtggcagg 
aggtttgggt tctgcgccat cccccatgca 
tgtccattca ttcatctgcc aacatactca 
agccactgca cctagcgatt tttttcctta 
tgacccccgc ttgcctttgg tttcctgaac 
tggatggatt ttcggatcac tgggatcgag 
tgggcatcac ttcagtagaa tttcagctga 
tgccaggctg acctttcaga atcccaggag 
ttaacggtgc ggagagcact ggttggcaca 
gaaccaggag gaggaggctt tgacgatgga 
cagtgttcca tagtggccag gagctttgaa 
gttgactaaa gttagacttc cgtcttctgt 
cattttgata cctagatgag cactggttga 
aaactagtgg ttctcaaatg aagattgcct 
aaaaaaaaaa aaaa 



cctctggaag ttcgcgcctg tcaaggtttc 
gctttcgccc ctgctgaccc tcgtcagggt 
actccagccc ctcctggggg cttcgttctc 
agtgggtcac gaacctgatg gggctcagaa 
gcaccgtggc gtctcttctg ccctgcccta 
ctactgctgc tctctcaacc tcattcccac 
cctgagggtt tgggaaggtc ctggggcaga 
tgttccagca cccttctccc agctgcattc 
gtctgggcgt tgtcttcggc tggcattgct 
ggaagcagtc ccctcgtctc cctttctggg 
aaacacaaac caaagtttct ggccatctgt 
tgtcaggcag agggtcagcc cccatgcttc 
gcctgcccct cacctcaggg ccatacccac 
ctgtgccacc attaaacaag agcggctgtg 
gaaggtgggg tcagcgcttt ttctcctctc 
gcctcctgtg cagccctctg tctgtccttc 
gcctcccaaa gtgctgggat tataggcgtg 
ttctcagtct ggaggctctg gagggatgag 
cagctacaca gtcagactgt cctgggagga 
tgagatactg cagtactgag aaactagtct 
caatatgatg aatcattcca aagcctgtgt 
ggtcaagcat cttgatttgg ggttcccaga 
gggcctccaa aagctttacc acctgttcca 
ggggtgagca tgtagggtgc agcaggagaa 
gactacattc ttcatcccca ctccctgagt 
aggttgttag ttgcacttgg ggcttgccac 
ctccaaattc cttggctcag agagtgctgt 
ggacccagaa agcactagga aaaaaaaaaa 



<210> 13 
<211> 1165 
<212> DNA 

<213> Homo sapiens 
<400> 13 

ggcacgagcc ggtatgtggc cccgtctggc 
caagtttcca gctcgggttt ccaggctcag 
gctgtgggag ctggaatggc gcagctggaa 
acctttttag tatcctgcct cctcttctcc 
atggacgaga tcttccacct gcctcaggcg 
tcccagtggg atcccatgat tactacatta 
atcaaacctg ccatttggat ctttggatgg 
ctcagatttg ttaatcttct cttcagtgtt 
tgcaaggtac aacccagaaa caaggctgcc 
acactagcag tatttccaac actttatttt 
tctatgtttt ttactctttt tgcgtatttg 
gccttccttg gattttgtgg cttcatgttt 
tgtgcaggaa atgtcattgc acaaaagtta 
aaggaagaca gacttccacc tattaaagga 
tttcttttgg cttattccat gtcctttaaa 
ccctacatcc ttctgggatt tctgttttgt 
attggcgatc ggagtagtca tgaagcctgt 
tcatttactc tctttttttc ctttcctcat 
taaatgcatg cattcataca tacaattgat 
acaaaataaa aaaaaaaaaa aaaaa 



tagtcccgcc tagcgcgccc atttcgagcc 
aattttccag gagtaggttc ttgggcagtg 
ggttactatt tctcggccgc cttgagctgt 
gccttcagcc gggcgttgcg agagccctac 
cagcgctact gtgagggcca tttctccctt 
cctggcttgt acctggtgtc aattggagtg 
tctgaacatg ttgtctgctc cattgggatg 
ggcaacttct atttactata tttgcttttc 
tcaagtatcc agagagtctt gtcaacatta 
tttaacttcc tttattatac agaagcagga 
atgtgtcttt atggaaatca taaaacttca 
cggcaaacaa atatcatctg ggctgtcttc 
acggaggctt ggaaaactga gctacaaaag 
ccatttgcag aattcagaaa aattcttcag 
aacttgagta tgcttttgct tctgacttgg 
gcttttgtag tagttaatgg tggaattgtt 
cttcattttc ctcaactatt ctactttttt 
ctcctgtctc aacaaataaa taaataaaca 
aaatctaatc ttggccaaaa aaaacccaaa 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2114 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1165 
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<210> 14 

<211> 1124 

<212> DNA 

<213> Homo sapiens 



<400> 14 

gattgcctac aaatgtcaga ggtataatgg tttggttttc atgctggctt ctcacacagt 60 

ccatcacagt gattcttgga gccagaggga ggtatggaag actgtgtgt.t ctccaaggga 120 

ggcactgtgg tctggtggat aagagtggga gtcccaatcc tttctccgca gatgtgctag 180 

ctgtgcactc tgggcaagtt tctcactctc ctgagcctca gcgtctttat caatatgacg 240 

agaataaata cagcacctgc ctacctcatg gggttgtttc agcagtcaat gagatcatgt 300 

atatgaagca tttagtatac ctagcaccta ataaaagctc aacaaccagt agtcttatta 360 

ctaacaaaat ggagctagaa ggatgcatta gtttaaacaa aatcttgagg cagatactgg 420 

gagtacctgt ctttattctt caacttgagt ctcctcccag tttgtttgga taaaaactca 480 

aatgtaatat ttttaatttg ggtaaaagaa cttctgagaa agggttgaac atctatccac 540 

ttgccttttt atgcctaggg aactagagat acttgttggc ggcatcgcaa atgttgctga 600 

cttatgaagt actgcagtat ctgaatacct ttttgtagga taatctaaag tttccaaaaa 660 

atagtatagt gttgtagtga agaacttgga ctcttaagcc agattatttt gttcagattc 720 

agaaatcccc tccactccac ccactggctg tatagccttg cccaaatcac tgaatctctg 780 

tgtgtctgcg tcctggtgtg tgaaatgagg acaatagtag ctattgggta gggttggcct 840 

ggggtctaag tgatgactgc ctgtaaggtg tttagaacag tatttggtaa acaactggca 900 

ctcaatcagt gttgctgtga ttatgatgat ttattccaag gttgcttgct ttccagtaca 960 

tcatagacta ctacttgacc aaatttacta gcaatggagt acctgaaagt tttacatgtg 1020 

cacatttgca tgaaaacccc acaaaatttc cctttgaaca gtgaagggga cggcacaaag 1080 

ataattcttg gcactaagct taaaaaaaaa aaaaaaaaac tcga 1124 



<210> 15 

<211> 851 

<212> DNA 

<213> Homo sapiens 



<400> 15 

gctcccacag ataattgaga atatgcagta tttggttttc tgtgtctgct ttagtttgcc 60 

taggatattg gcttctagct gcatccatgt tgcagcaaaa gacacaattt tattctattt 120 

tatggctgtg tagtattcca tggtgtgtat gtaccacatt ttctttatac agtccaccat 180 

tgatgggcac cagggttgat tttatgtctt taaatatgtg ctgcaatgag aaaaaacata 240 

ttttctacaa aatgatagaa gtttaaaagg acaagtttat gggttagcta attggcttcc 300 

cattttattc tctaattctc ttatattgac acttcttgag atttaatgtt gtttgccagg 360 

aacatggtac tggtattgtg ttggtaaaca gtaagcggta gaaacaatgg tgataacata 420 

gattcataca caatgtgctt ttaattcttt gaaaaaatag aataaattca ggagtgaatt 480 

gctttgtaag ttgttatttt taaaacttac ctgcaatgaa agaggactgt cctcctcgca 540 

gaactagaga agggtgacaa gccatctccc tattcactga ttggattccc agtgctacta 600 

gttttgtgtt actgaaaatc acttgagata attctgttct atgtgcaaaa aagcmaaaaa 660 

gtagaattta gaaatccagg cctgctaata gctattagcc atctatttat tgttctgatt 720 

tttttttttt tttttgagat ggaatctcgt tccagcctag gcgacagagt aagacctgtc 780 

tcaaaaaaaa aaaaaaaaaa aaacctcgtg ccgaattcga tatcaagctt atcgataccg 840 

tcgacctcga g 851 



<210> 16 

<211> 1345 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (635) 

<223> n equals a,t,g, or c 
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<400> 16 

gtgcggccgg cccctcttcg ccacctactc gggcctctgg aggaagtgct acttcctggg 60 

catcgaccgg gacatcgaca ccctcatcct gaaaggtatt gcgcacgatg cacggccatc 120 

aagtaccact tttctcagcc catccgcttg cgaaacattc cttttaattt aaccaagacc 180 

atacagcaag atgagtggca cctgcttcat ttaagaagaa tcactgctgg cttcctcggc 240 

atggccgtag ccgtccttct ctgcggctgc attgtggcca cagtcagttt cttctgggag 300 

gagagcttga cccagcacgt ggctggactc ctgttcctca tgacagggat attttgcacc 360 

atttccctct gtacttatgc cgccagtatc tcgtatgatt tgaaccggct cccaaagcta 420 

atttatagcc tgcctgctga tgtggaacat ggttacagct ggtccatctt ttgcgcctgg 480 

tgcagtttag gctttattgt ggcagctgga ggtctctgca tcgcttatcc gtttattagc 540 

cggaccaaga ttgcacagct aaagtctggc agagactcca cggtatgact gtcctcactg 600 

ggcctgtcca magtgcgagc gactcctgaa ggggnaacag cgcggagttc aaggagtcca 660 

agcacaaagc ggtcttttac attccaacct gttgcctgcc agccctttct ggattactga 720 

tagaaaatca tgcaaaacct cccaaccttt ctaaggacaa gactactgtg gattcaagtg ^ 780 

ctttaatgac tatttacgcg ttgactgtga gaatagggag cagtgccatg ggacatttct 840 

aggtgtagag aaagaagaaa ctgcaatgga aaaatttgta tgatttccat ttatttcaga 900 

aagtttgtat gtaacaatta cccgagagtc atttctactt gcaaaaggat ccgtaacaaa 960 

gcgagtataa ttttcttgtc attgtatcat gcttgttaaa ttttaatgca gcatcttcag 1020 

aacttgtcct gatggtgtct tattgtgtca gcaccaaata tttgtgcatt atttgtggac 1080 

gttccttgtc acaggaagat tcttcttctg ttgccttatt gttttttttt ttttaagtct 1140 

cttctctgtc tttgtactgg aatcgaaatc ataagataaa cagatcaaac gtgcttaaga 1200 

gctaactcgt gacactatgc agtattgttt gaagacctgt tgttcaacct ctgtctcttt 1260 

atgttaactg gatttctgca ttaaatgact gcccccttgt taaaaaaaaa aaaaaaaaaa 1320 

aaaaaaaaaa aaaaaaaaac tcgta 1345 



<210> 17 

<211> 1021 

<212> DNA 

<213> Homo sapiens 

<400> 17 

gcctcctcat gcctttgctg ggtatgggca tgttaggggg aaggtcattg ctgtcagagg 60 

ggcactgact ttctaatggt gttacccaag gtgaatgttg gagacacagt cgcgatgctg 120 

cccaagtccc ggcgagccct aactatccag gagatcgctg cgctggccag gtcctccctg 180 

catggkatgc agcccctccc atgtttctgg ccactttgtc ctttctcctc ccgtttgcac 240 

atccctttgg aactgtttcc tgtgagtaca tgctggggtc tcccctttct tcccttgctc 300 

aggtgaatct cagccccttc tcccacccaa aggttcacat ggatcctaac tactgccacc 360 

cttccacctc cctgcacctg tgetcectgg cctggtcctt taccaggctt ctccaccctc 420 

ccctatctcc aggtatttcc caggtggtga aggaccacgt gaccaagcct accgccatgg 480 

cccagggccg agtggctcac ctcattgagt ggaagggctg gagcaagccg agtgactcam 540 

ctgctgccct ggaatcagcc ttttcctcct attcagacct cagcgarggc gaacaagagg 600 

ctcgctttgc agcaggagtg gctgagcagt ttgccatcgc ggaagccaag ctccgagcat 660 

ggtcttcggt ggatggcgag gactccactg atgactccta tgatgaggac tttgctgggg 720 

gaatggacac aggtgaggga catcctgggc tagggctgtg gtggacccac ctgatagacc 780 

ttggcattct ttcagagcca catccagaac actctcagcc tttgcaaggg gagggagagg 840 

gacagactca gtccaggcag gcctggacac tccagggaca ggaaggctgt ccacactcat 900 

gggtgggaaa tgagcagaca gaaatggatt cgttcctttc ccacaggtgc tgaggcttct 960 

ctgcctgtct gcacagttgt gccttgcagt cctcaaaaaa aaaaaaaaaa aaaaaactcg 1020 

a 1021 



<210> 18 

<211> 847 

<212> DNA 

<213> Homo sapiens 



<400> 18 
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gctggagtcc aggacctgga ccccacctct ctctagctta gtctccccac cttcttcacc 60 

cgtgcctccc tccagcaatc tctcttcatg gcttcctgca gggtggcagc tacctcgccc 120 

acccatggga gcgtcttctg tacaggttcg attggcttca gctgttcaaa catcttctct 180 

tctgtggtgt ctctttctag ctttatccac tcctggcctg gtgcccaggc ctgactggat 240 

tccttcctgg ggctatctac ctcccagtaa ctgggcagat ggagaggccc agcaaaggcc 300 

ccagggtttg atgtggcttc ctgtgacaaa tgtatctgct ccaagaggct gtcttccttt 360 

tttgttctgc tgtccaaatt ctcctcttcc acaattgaga acaattttgc ttccctcaaa 420 

gctgggccac cgagttcagg gccctggtca cccttggctc accagctgcc attgtttagt 480 

aacaacacca gcctgggcta ggtgtctgcc gtctgttcta ccctgcttct agaaacctga 540 

ggtcagagaa aaacaaaaca tatcagcaag agggagggta agaaacagct tccttatttg 600 

gtcagggaat gccagcagtt actaaamccc tacagtgtgc cactggatgc tctcagcaat 660 

gaggtaacaa ttactggccc tgtcttaagg acctaatgca gagatgctaa ataattttcc 720 

aaggacaagt ggacattctt gatctacaaa agttaatgtt taaacctaat gttaatgtta 780 

gactcagtac cattggaaat catgtagctg gggtaaccag gctaggatct gtcacagatc 840 

acctcga ~ 84? 



<210> 19 

<211> 676 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (665) 

<223> n equals a,t,g, or c 
<400> 19 

ggctgaactc ctgacctcag gtgatctacc cgcctcggcc tcccaaagtg ctgggattat 60 
aggcatgagc cactgtgcct ggcccagagt ctcatttctt tgggatccag gctgagtgtc 120 
cgcctagacc tgttccttcg cctgtctgct gttgaccttg gagccatgtc cctgtggcag 
agtttctttc tgggccactg gtggcctctg gccttaactt taggtcaggg aagggatgga 
caatggccca gcacctgtgg gtctggggtg agctggtctg gcagcggtgg tgggaaatgg 
aatttcctgc ctatctgggt ggcagctgtc gtccagcctt cctggccaga ctggcagagg 360 
tcaggaatgg gtgtgtactg tgcccgcttc ctgctgttga gctgagagct ggcttcctgg 420 
tagtgtctgg ggcataggaa gggaggcatc ctactcctct gtgccaggag ggcctgcact 480 
tgtggaccag cctgcgaggc actgatggat taccttccga gcctggcatc tgccagtcag 540 
gagtcctarg ctccatgccc aggtccgctg gtatttgcct gcattatttg cctctcggag 600 
cctcactttc ctcgtctgtg aaacgaggar ggtggtagca garctgtgct catarggccc 
tcganggggg cccgta 



<210> 20 

<211> 1072 

<212> DNA 

<213> Homo sapiens 

<400> 20 



180 
240 
300 



660 
676 



cttattggat ccccccgggg cttgcagaat tcggcacgar cactcatctc aggccacaca 60 

ggattccatt catcgaacat tcctgagaca acggaattct ggtgatggag cacaggtcag 120 

tggtggccag gggccaggtg tggctatgaa ggggtggctg ccttgtgaca cccttgaggc 180 

ccgtgcaagc tgttggcatg tcaacagtta gctgcttctc attgctgagt ggcgattggt 240 

cctgtcatgg tttattcagc catgtggtgg atggcaactt gtcttctaag ccacttgcct 300 

tctgattgct ggactgactc tctcgccctc tcttggtgca gccctcggga ggctcagtca 360 

cactctccga gagcacagcc atcatctcca atggcatcac aggcctggtc acatgagatg 420 

ctgccctcta cctggcagaa tgggccatcg agaacccggc agccttctct cataggtgac 480 

ctcggggcgc acggcaggac accgaggcag gctcaccctg gtgcagttac agacatggtc 540 

ccctttcctc ccgccaggac tgtcctagag cttggcagtg gcgccagcct cacaggcctg 600 

gccatctgca agatgtgccg cctccaggca tacatcttca gcgactgtca cagccaggtc 660 
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ctcgagaagc tctgagggaa tgtccttctc aatggcctct cattagaggc agacatctct 720 

gccaacttag acagccccag ggtgacagtg gcccagctgg actgggacgt cgcgacggtc 780 

catcagcttt ctgccatcca gccagatgtt gtcattgcag caggcaatgc ccagccccag 840 

gactctgtgc aggcggtgtc cttgcagctc tacccagctc tgggctctgg gaaaagggaa 900 

caatggacgc tgtcgggcat ggacatgatg gggcttccag aagagttact ctgggcctcc 960 

agggtgacat caaaggacag gggtgcctct taaggtgacc ttccagccac agccctcttg 1020 

ttggagacag gcatactccc attacagtca tcaccacatg gctctgtccc ag 1072 



<210> 21 

<211> 813 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (16) 

<223> n equals a,t,g, or c 



<400> 21 

gaatcccccc gggctncaag gaatttcggc aacgagggac tacagtgagg acgaaatcta 60 

ccgcttcaac agccccctgg acaagaccaa cagccttatc tggaccacga ggaccacaag 120 

gaccaccaaa gactcagcct ttcacatcat gtcccacgag agcccaggca tcgagtggct 180 

ctgtctggag aatgccccat gctatgacaa tgttccccaa ggcatctttg cccctgaatt 240 

cttcttcaag gtgttggtga gcaatagagg agtggacacg agcacctact gcaactacca 300 

gctcaccttc ctgctgcaca tccacgggct gccactcagt cccaagcggg cccttttcat 360 

catcatggtg tcagctagcg tgtttgtggg cctggtgatc ttctacatcg ccttctgcct 420 

cctgtggccc ctcgtggtga agggctgcac gatgatccgg tggaagataa acaacctcat 480 

tgcctcagaa tcctactaca cctacgcctc catttccgga atctcgagca tgccatctct 540 

gagacattcc aggatgggct ccatgttcag ctccaggatg acagaggaca gggctgaacc 600 

caaggaagcc gtggagagac agttgatgac ctgagtgtcc cacctgcccc agcccccagt 660 

tactgtcacg cctctcttat gaggcceatc ttgaagatgc aacctgtcac ccagcccagg 72 0 

cctctctttc tgttttgctt gatgtttact tctcgttcag actcaaataa agcctttttt 780 

caggaccaaa aaaaaaaaaa aaaaaaactc gag 8l 3 



<210> 22 

<211> 1104 

<212> DNA 

<213> Homo sapiens 

<400> 22 

gctcgtgccg ctcgtgccgg tttcttctta agtttatttg tcttacacag agctgataga 60 

ggcagactag gaatcctttt gcagataaat gggcttgatc atcttccctc tgggcttctc 120 

tactgaattt actttaaawa taatatggct tcttaaaaaa tggcagtgtg tcaacctccg 180 

aaaaccaaaa tcttacaaac tcagcaccca gaaggtgcat tgctctggcc ttcctttcac 240 

cttcaaccat gatgaaaaat cccttatcaa aattcagtgg ttgcacctgg gtttcatcat 300 

tgcttttctt gcaggcattt tctcttctca gtggtttgga ggacagttat gactgtgtga 360 

agtcatcttc tcttcattgt tgtgtggctg ttcttcagtg tatgtctcct ccagaagttc 420 

agaggacmcc tgtcaaagcc aagaacttcc tgctttctgt catcataagt ggggctggga 480 

aatccctgac accttgaaga agtcctgggc tgtcaggagt cctctgaccc ttattcatga 540 

gagagagatt atataccatc ttctctcagg gcagtggttc tcaaacttga gcatgtggca 600 

gaatcacctg gaggcatatt aaaatacaaa ttgctaggcc tcacccccag agttatgatt 660 

caaaagatct agggagagat tcaataatct gcattttcta agttcccagg tgatgcttat 720 

tctgcaggtc cagacatcac acttcgagaa gccctgcccc aatgcctcat gtaagaggat 780 

gctaatgaat cttggacact gtattacttg tttcaatcaa gaaaggaacc agtgttttgg 840 

gtaattatct ggagaaattg aagaggacat agaaaacatc tggtgaacag aaagaagttg 900 

ctttataaag tttacactac aaaaaggcca gtgtacacag ctttcagttt atgctcttgg 960 

taaagatttt gagtgccaaa gttttttctc ccattcatta aatgaagtta aatggactta 1020 
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ttacccattg atcaatagct tgtggtctgc ccactctttc agggaccact gtgcctgaca 
taatcctaac attcacggca cgag 



1080 
1104 



60 
120 
180 
240 
300 
360 



<210> 23 
<211> 1200 
<212> DNA 
<213> Homo sapiens 

<400> 23 

ccacgcgtcc ggaattttgt tgttctctgt ctctttgatt tcctggaaga cgacaccatg 
acaatttcaa agaaaataga acaaaatgaa ggaaaaagag gctctgtctt agcacattcc 
tgtgaccagc ctgctgtctg tggtgtgccc tcctggcccg gccttggcac atgttcgttt 
ttgtggttgt tgcctggaca ggcaactctg cagggctgct tctctacgca tccctttgcc 
tgcctgcctg tgccaggggt tgtcaagggc ttttgggtca gagtgggcac ccctttctcc 
aaggctccct gcaaagctgg cctgtccctg gtggggctga cagcttcctt ctcaccctgc 

caggctgccc aagcgccaga ggtgacctat gaggcagaag agggctcctt gtggacgttg 420 

ctactcacta gcttggatgg gcacctgctg gagccagatg ctgagtacct ccactggctg 480 

ctaaccaaca tcccgggtaa ccgggtggct gaaggacagg tgacgtgtcc ctacctcccc 540 

cccttccctg cccgaggctc cggcatccac cgtcttgcct tcctgctctt caagcaggac 600 

cagccgattg acttctctga ggacgcacgc ccctcaccct gctatcagct ggcccagcgg 660 

accttccgca cttttgattt ctacaagaaa caccaagaaa ccatgactcc agccggcttg 720 

tccttcttcc agtgccgctg ggatgactcc gtcacctaca tcttccacca gcttctggac 780 

atgcgggagc cggtgtttga gttcgtgcgg ccgcccctta ccaccccaag cagaagcgct 840 

tcccccaccg gcagcccctg cgctacctgg accggtacag ggacagtcat gagcccacct 900 

atggcatcta ctaaggagcc agagtgtgcg catttcagag catgggattg atcggcagca 960 

agagtaaaga cacagctcca gaggcccaca ctgtggggtc tgggccctgc cttaggcagc 1020 

ccccctcttt ggccccctcc cgtcaggccc agggcttgga gtgaaagtga ctctcaggtg 1080 

gtggggtggg gaatgtgaat aaacatgatt tcttgccggg aaaaaaaaaa aaaaaaaaaa 1140 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1200 

<210> 24 

<211> 1383 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (7) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (10) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (12) 

<223> n equals a,t,g, or c 
<400> 24 

gattttnggn ancggtccgc ctgcaggtac cggtccggaa ttcccgggtc gacccatgcg 
ttcgggccga ttagcacatg aaaagattct caacatcatt agtcccacga gcagatttca 
tcttctcagc tttctcccct tttccttact caaggcggta gtttgttgtt cttggctaag 
tagtaatagt agtagtagta gaattataat ttttaaaatg tatctgcctg tcttaattat 
aggtgctttt cttggaggag ttggtggtta ggagtatagt cagagagcgc ctgatagaga 
actggaagga tgtagaaagt atagatccct cctcttctgc caaacatcac ttgcagccag 



60 
120 
180 
240 
300 
360 
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gcaggagaag ctaatgtcag gcgtaaaagc ttccgtttcc ttccttctct tcttaacacc 420 

tagcatagcg ctatgctata gccagcaagc tgtcattaat tcaatgattg cagcagagac 480 

tagagttggt gtagcatttg gtggcttttg gtagtaacag ccatgtcttc ataattaata 540 

ttcacttgat gcttamctgt ttcagagcaa tggaaatgag aagatactct gctgttgtca 600 

catatgctcc tgatatcaca aatgaataaa agttattcac atggaagctg attttaaagt 660 

gcacttaagg aaatcgatga tcaaaagatc agtaataaat gtatgtctaa ggctgggcmc 720 

agtggctcac gtctgtaatc ctagcacttt gggargctga ggtgggtgaa ttgcctgagc 780 

tcaagagtyc aagaccagcc tgggctacat ggtgaaactc ccatccctac taaaatacaa 840 

aaaattagct aggtgtggcg gcatgcccag ctacttggga ggctgaggca agagaattgc 900 

ttgaacccag aggcagaggt tgcagtgagc tgagattgca ctactgcatt ccagcctggt 960 

gacagagtga gactctgtct caaaaataaa taaaaatatg tctaaaattg aggcaaacac 1020 

atctctcaga tctttatgct gggaggagta aggtaagaat ggcatttata ggccaggtgt 1080 

agtggctcat atctgtaatc ccaggacttt gggaggtcaa ggtgggtgga tcgctggaag 1140 

ctaggaatga gaccagagcc tgggcaacat tgtgaaaacc tgtctcttaa aacaaaacaa 1200 

aacaagccag gtgttgtgac acgtgcttgt tgtatgagct acttgggagg ctgaggatgg 1260 

aggttggctt gaacccagaa attgaggctg cagtgagcta tgatagcacc actatattcc 1320 

agcctgggtg actcttgaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaagggcggc 1380 



<210> 25 
<211> 1153 
<212> DNA 

<213> Homo sapiens 
<400> 25 

ggattaaggt gtggtccctg gaccatgccc aacggcatag gcagcacttg aaaactggct 60 

aaaaacgcag actctcaggc cccgggccag agctactgaa tcaaaatctg catgawcaca 120 

ggagcagccc tctggcccat aatgacggcc ctgtcttcgc aggtggccac tcgggcccgc 180 

agccgctggg taagggtgat gcctagcctg gcttattgca ccttcctttt ggcggttggc 240 

ttgtcgcgaa tcttcatctt agcacatttc cctcaccagg tgctggctgg cctaataact 300 

ggcgctgtcc tgggctggct gatgactccc cgagtgccta tggagcggga gctaagcttc 360 

tatgggttga ctgcactggc cctcatgcta ggcaccagcc tcatctattg gaccctcttt 420 

acactgggcc tggatctttc ttggtccatc agcctagcct tcaagtggtg tgagcggcct 480 

gagtggatac acgtggatag ccggcccttt gcctccctga gccgtgactc aggggctgcc 540 

ctgggcctgg gcattgcctt gcactctccc tgctatgccc aggtgcgtcg ggcacagctg 600 

ggaaatggcc agaagatagc ctgccttgtg ctggccatgg ggctgctggg ccccctggac 660 

tggctgggcc acccccctca gatcagcctc ttctacattt tcaatttcct caagtacacc 720 

ctctggccat gcctagtcct ggccctcgtg ccctgggcag tgcacatgtt cagtgcccag 780 

gaagcaccgc ccatccactc ttcctgactt cttgtgtgcc- tccctttcct ftccctccca 840 

caaagccaac actctgtgac caccacactc caggaggcag ccccatcccc ttccagcccc 900 

taagtaggcc ctcccctccc taaatctgct tccgcaccac ctggtcttag ccccaaagat 960 

gggccttctc tctcccagat aagttggtcc tccctctgcc tttcctctca agcccccaaa 1020 

gagcaaaggc aacagcaaga ccagcgggtt cttgcaacac tgtgaggggc agccagggcg 1080 

gccccaataa agcccttgaa tactttraaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1140 
aaatgaccct cga 



<210> 26 

<211> 3308 

<212> DNA 

<213> Homo sapiens 

<400> 26 

ccacgcgtcc ggcccagggc tgtctgtctc caaagcccaa ccataactca catccccatt 60 

ccagctcctc tgggtgagtc tgttccccct cagcctcact ttccttatcc tgtcaaatga 120 

aggatttgga atgacttaag ttattcaagc aacaaacact tactgaattg tcttgccact 180 

tccagggtga cattauggag ttctgtgatt ctgcaagagg ccagagggga caaggtcaag 240 

tgggtgttca cctggcccct catcttcctc ctgtgcgtca ccattcccaa ctgcagcaag 300 
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ccccgctggg agaagttctt catggtcacc ttcatcaccg ccacgctgtg gatcgctgtg 360 

ttctcctaca tcatggtgtg gctggtgact attatcggat acacacttgg gatcccggat 420 

gtcatcatgg gcattacttt cctggcagca ggacaagtgt ccagactgca tggccagcct 480 

aattgtggcg agacaaggcc ttggggacat ggcagtctcc aacaccatag aagcaacgtg 540 

tttgacatcc tggtaggact tggtgtaccg tggggcctgc agaccatggt tgttaattat 600 

ggatcaacag tgaagatcaa cagccggggg ctggtctatt ccgtggtcct gttgctgggc 660 

tctgtcgctc tcaccgtcct cggcatccac ctaaacaagt ggcgactgga ccggaagctg 720 

ggtgtctacg tgctggttct ctacgccatc ttcttgtgct tctccataat gatagagttt 780 

aacgtcttta ccttcgtcaa cttgccgatg tgccgggaag acgattagcg ctgagtcgcg 840 

gcccctggga gctgatctgg acaccctgtg acactggcgt cctcctctcc cctccttccc 900 

ccaccacagg tctctcctgc ataggcagcc actgtccgtt ctttcacaca ctggaaggaa 960 

gagccatcgt ggtctttgtc tggccacagc caagctgctg ggcatcctcc tcctccttgg 1020 

agttccaccc ctgcaaggct ggatttgggg gccattatct gagcagcttc aaagacccct 1080 

gagctgccaa ccacggagat gtgccaagca tctcatctct cctgcacact ttagtcagaa 1140 

ggacttctgc atgcagtttg tctttctgtt ctgcaggcag cttcagaatt gaggtcattt 1200 

gtgagcacaa gatctcatag ggcaggtgca aaataggaat gttgttctca agtgtcacct 1260 

ccagcccaga ggtggttcct taggcagcat gtgctcctgg gagcctctga cttttgctgg 1320 

aagcacccac agtttggaag gggcaagacc tcaacctgtt ggggtttagg gcccatgatg 1380 

gcagacattc tacccctttt cctggaaaaa ctggaagaat gaaaataatt tttttctgtg 1440 

gaagagagaa aatgagtgaa tattcttctc acttttattg atgcattcag agaataagca 1500 

atgaaatatt aaaaaatgaa acatcatata ggtcatcata cttgaaaatt atcattccat 1560 

atgaaaggat catgatacac accaaaaaag taatgatcgt aaagacacaa atcctctgta 1620 

tgccatcttg cattggcact gaggtgtttg gtttggaata gggaaaaaga gacaggatct 1680 

cgctgtgttc cccaggtagg tcttgaactc ctggcctcaa gtgaccctcc tgccttgacc 1740 

tcccaaagtg ctggattaca agcgtgagcc cctgcacccg gcccaagcag ttgcttcttt 1800 

ttttctcttt tttttttttt ttgagatgga gcctcactct gttgcccagg ctggagtgca 1860 

gtggcgcgat ctccactcac tgcaagctcc gcctcccggg ttcatgccat tctcctgcct 1920 

cagcctcccg agtagctggg actacaggcg cctgccacca cacccagcta attttttgta 1980 

tttctggtac agacagggtt tcaccgtgtt agccaggatg gtcttgatct ctgatctcgg 2040 

atccgccacc ccggcctcca aagtgctgga ttacaagcgt gagccaccgg gccccgccaa 2100 

gcagttgctt cttatgcaac atgttgggtg ggacttgtcc acgggccagg ccaataaaat 2160 

tcttaatcct gcagagaggc agtaccctca tcaccccatc actggaaaac aaatgtttaa 2220 

gctatcaaga gagggaatgt gcagcttggt tctagatgca tggtttggag gatctacctt 22 80 

tggcctaaag ggaatgtccc aaacaacaga gccttctttg ctgtcactcc agaattctct 2340 

acacagaatt tcccaagtcc attcaggaca gacgcgcagt cctctttcaa tggaagaaga 2400 

gaggactttt cccctcctga aaaatgactg gagtgtgaac aaggcagctc tgtttttcta 2460 

aataagccgt tcttgtgagt tttttctggc cactgggcat ctctgccctc acttttcatc 2520 

cctgccctct aagctgcaga ccccatgacc acactgtctg cttccttgag cttcccgcac 2 580 

gaggcttgca cctgggggac ctggagaccc tgcggacaga actgtggctg agccactgtg 2640 

gccaactctt ggggagctce acagtggggg ttgctggtct gtgaggctga gtctccattt " "2700" 

cagagcacac actccctggc agggcgcctc cgcctgtgtc tcctgcccag cagccgccag 2760 

cagggaatag ttgctggtgt ctgagcacaa agagagcttt gattacctag agaggaaaaa 2820 

ggctgtcagc cagatgcagc caggcccagg ggtagataca ggagttgcta aggaaggggc 2880 

cgagccagga gaggccaggc agatccacaa agcccaaggg gatgcaggct gggtgtggtt 2940 

tctgagggaa cctaccaaat agcaggtaga tggaatcaga ggactcttgt gtcctgaaag 3000 

aacctcctta aaaacaacta aaaccaagaa cttctggggc tgttcacaca ttgttcaagt 3060 

caccccaaga tcgttctggc acgctgagct gaacaccacc atctttgttc attctctctc 3120 

taatgggcaa agcaggatca tcgagttgaa aagttgtaaa taatgaggat atttatcccg 3180 

ctatttattt tttcaataac tgtgacctcc tgcactgtga atgctctgtg acatgagatt 3240 

cftagtttaa taaaactgtc attaaatttg aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3300 

aaaaaaaa 3308 

<210> 27 
<211> 2112 
<212> DNA 

<213> Homo sapiens 



<400> 27 
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aaccccagtt caatacgact cactataggg aaagctggta cgcctgcagg taccggtccg 60 

gaattcccgg gtcgacccac gcgtccggga gttcaaagcc atgctgatcg ctgtgggcat 120 

ccacctgctg ctgctcatgt tcgaagtcct ggtctgcgac agggyggaga ggggcaccca 180 

cttctggctg ctggtcttca tgcctctctt cttcgtgtcc cccgtgtccg tggctgcctg 240 

cgtctggggc tttcgacacg ataggtcgct ggagctggag atcctgtgct cggtcaacat 300 

cctgcagttc atcttcatcg ccctaaagct ggacaggatt attcactggc cgtggctggt 360 

ggtgtttgtg cccctgtgga tcctcatgtc gttcctttgc ctggtcgtcc tctattacat 420 

cgtctggtcc ctcctgttcc tgcggtccct ggatgtggtt gccgagcagc ggagaacaca 480 

cgtgaccatg gctatcagtt ggataacgat tgtcgtgcct ctgctcactt ttgaggtcct 540 

gctggttcac agattggatg gccacaatac attctcctac gtctccatat ttgtccccct 600 

ttggctttcc ttactaactt taatggccac aacatttagg cgaaaggggg gcaatcattg 660 

gtggtttggc attcgcagag acttctgtca gtttctgctt gaaattttcc catttttaag 720 

agaatatggg aacatttcat atgatctcca tcacgaagat agtgaagatg ctgaagaamc 780 

atcagttcca gaagctccga aaattgctcc aatatttgga aagaaggcca gagtagttat 840 

aacccagagc cctgggaaat acgttccccc ccctcccaag ttaaatattg atatgccaga 900 

ttaaactcct agagaggacc caggcacaca cagactccac ttggccttcg cctcttgttc 960 

attcatccca aacctggaaa tggaaacagg cttcaaacac tcgtctcacg ccgtgtttga 1020 

gatcaccgcc tcatcagtat gcatcataga tggaggtggt ttcagtatgt gggtgtgtgt 1080 

grtgtgtacc tgggtaagag acttgctttc caggttcgca ctttcaggtg tagctggggg 1140 

cagtaagtcg aattgtttta gtaggtcctc aaaaggaata accacacagc tgtttgttta 1200 

aatgctactg tacctatcaa aactattgtt taaaaagtat ttttatacac tgctaatcta 1260 

aaattgtatt tcagattgtg cctgtcataa caatagcaaa tgtaaaaagt tctctttccc 1320 

accacttgtt tataaacctc atagttgata tttttagtgt tcctactgtt aaaatactct 1380 

ctccttgggc tttgctgata ctggtcttta atattctgat aggtgaattt ttctaatgga 1440 

atgaacccat gcatatatag tatttatatg aatattttag cagtgtaata tgttgaattc 1500 

tagttctctg cattaccatt attacgttaa agtatttttt aaagcttarg tgtgaagata 1560 

tgtgkctatt gcagatgtcc ttggaaaact gcataaaaca gtatgtgccy ggtgtggatc 1620 

ttaccaaagt actaggcatg aatgtaggga ctgcaaatcc catgggtctt aatatttagg 1680 

tgttagtaac caaggtctct ggtagtaccc gttagtagag gaagaggcca ctgcccttgg 1740 

gaacttgtga caggctctag tgtggtacca ggccataaag tgacactgtt atttagcaac 1800 

ttgaatttyt ccacacaggt agtaactgtg tggaaataag caacaagtgg tttgtccatt 1860 

tctaagaatc ttaaactatt agttggctgt agtgtgaagc attacttgtc attggaaaga 1920 

tggagagagt ggccttaacc ggaagtggtc agtagaagca ggtgtcattt taagggccaa 1980 
actttaatct gtcagcaata gggaaacaac tgttcaaatt atctttgtag ataagaacag 
tgkttctttt ttcttttctt ttgktttttt gkttgkttgk tttgktttgt tttgagacag 
agtttcactc tt M 



2040 
2100 
2112 



<210> 28 

<211> 1257 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (549) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (589) 

<223> n equals a,t,g, or c 



<400> 28 

gttttcagca ggattttcct ttcagtgaaa cataatttga cttgaaagga acccagggaa 

aagtgtccag gtgtgagcat gagcgggtag aggtgtgccc ttgtttgctt caggctgtct 

gcttttcgcc cctgactgtt ttttctgttt ctggccatgg aggaagagaa agatgacagc 

ccacaggctg acttctgcct gggcaccgcc ctgcactctt ggggactgtg gttmacggag 

gaaggttmac cgtccaccat gctgacgggg attgcagttg gagccctcct ggccctggcc 
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ttggttggtg tcctcatcct tttcatgttc agaaggctta gacaatttcg acaagcacag 360 

cccactcctc agtaccggtt ccggaagaga gacaaagtga tgttttacgg ccggaagatc 420 

atgaggaagg tgaccacact ccccaacacc cttgtggaga acactgccct gccccggcag 480 

cgggccagga agaggaccaa ggtgctgtct ttggccaaga ggattctgcg tttcaagaag 540 

gaatacccng gcctgcascc caaggacccc cggccttccc tgctggagnc cgacttcacg 600 

gagtttgacg tgaagaattc tcacctgcca tcggaagttc tgtacatgct gaaaaacgtt 660 

cgggtcctgg gccactttga gaagccgctg ttcctggagc tttgcaaaca catcgtcttt 720 

gtgcagctgc aggaagggga gcacgtcttc cagcccaggg agccggaccc cagcatctgt 780 

gtggtgcagg acgggcggct ggaggtctgc atccaggaca ctgacggcac cgaggtggtg 840 

gtgaaagagg ttctggcggg agacagcgtc cacagcctgc tcagcatcct ggacatcatc 900 

accggccatg ctgcacctta caaaacggtc tccgtccrcg cggccatccc gtccaccatc 960 

ctccggcttc cagctgcggc ttttcatgga gtttttgaga aatatccgga aactctggtg 1020 

agggtggtgc agatcatcat ggtgcggctg cagagggtga cctttctggc tctgcacaac 1080 

tacctcggcc tgaccacaga gctcttcaac gctgagagcc aggccatccc tctcgtgtct 1140 

gtagccagtg tggctgccgg gaaggccaag aagcaggtgt tctatggcga agaagagcgg 1200 

cttaaaaagc caccgcggct ccaggagtcc tgtgactcag atcacggggg cggccgc " 1257 



<210> 29 

<211> 789 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (32) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> {61} 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (78) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (87) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (92) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (752) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (784) 

<223> n equals a,t,g, or c 



<400> 29 
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acggattaac aatttcacac aggaaacagc tnttgaccac taggcttttt gcaaaaagct 60 

nttttaggtg cccctttnag aggtacncct gnaggtaccg gtccggaatt cccgggtcga 120 

cccacgcgtc cggctgctct gaagctccat ggtgcccaga atcttcgctc ctgcttatgt 180 

gtcagtctgt ctcctcctct tgtgtccaag ggaagtcatc gctcccgctg gctcagaacc 240 

atggctgtgc cagccggcac ccaggtgtgg agacaagatc tacaacccct tggagcagtg 300 

ctgttacaat gacgccatcg tgtccctgag cgagacccgc caatgtggtc ccccctgcac 360 

cttctggccc tgctttgagc tctgctgtct tgattccttt ggcctcacaa acgattttgt 420 

tgtgaagctg aaggttcagg gtgtgaattc ccagtgccac tcatctccca tctccagtaa 480 

atgtgaaagc agaagacgtt ttccctgaga agacatagaa agaaaatcaa ctttcactaa 540 

ggcatctcag aaacataggc tagggtaata tgtgtaccag tagagaagcc tgaggaattt 600 

acaaaatgat gcagctccaa gccattgtat ggcccatgtg ggagactgat gggacatgga 660 

gaatgacagt agattatcag gaaataaata aagtggtttt tccaatgtaa aaaaaaaaaa 720 

aaaaaaaaaa aaaaaagggg ggccgccyta angggtcccc cgaggggccc aaagtttagg 780 

ggtncaatg yy ?89 



<210> 30 

<211> 1118 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (482) 

<223> n equals a,t,g, or c 



<400> 30 

gataaatttt gaacaccagg actctgaaaa agtttaagca tatatatgag aaatttcctg 60 

aaatgttgta tgtattgtct tgtcttctta aacagaagac actgaacaga atggaatctt 120 

tggttgatct ctaaggacca ccattttgag gatctcttat aatgtatgat gacatttttc 180 

ggttcccaca ttttgctttt tctgttttgc cctttgaaag caggccatcg tcatttggtc 240 

agttcctcct ttcttactgt ggctgtgtcc atctctaagg ggccattctt ccactctaca 300 

gctcaaaaaa gaaaatccag gaaacagett cccaggcctg ccttcctggt ccccctcagt 360 

tcccaaaaca cacaaaccag gacaaaacac cacttcagtt ttctgcatct tatagtctta 420 

caaccttgag tttgggagga tcttgactca agagtcagat ggtgaaatat ctagtacttg 480 

?^ a f tgt caa 9 a 9*act aaggtttggt cccagaccca acaataacta 5 40 

" ^ 

660 
720 
780 
840 
900 
960 
1020 
1080 



ccaataggaa tctgggtagc atcttttaaa ttctttagtc ttcagtctta tctgtaaaac 
atgggactgg tctagataat ttctccaact ccaaaattca atcatgttct taatattaaa 
aatcctcatg tccatagatt tttgtattct ctccctggta aatcctggta atttcacagg 
gatgtttgaa actgaaaaat cctgggaaaa gtagatttta gtcaagtcca ctccaattta 
aaaccatact gaagtaccat tttcactcat aattataaat taaaaaatga cactatcgag 
ggttgataag attatagaga gatggctatt ttcatgttgc cagtgagaat ataaaattcc 
catttgggga aaaaatttat actatctatt caaaagttat atgcacttaa tctatgactt 
gacaattcca tttctcatgt tcattttgga ggattactga cacatatcct atgcaagaat 
gtgattgata gcattgtttt catttgagac cagcctgggc aacatagtga gaacctgtct 
ctacaaaaaa tttaaaaaaa aaaaaaaagg gcggccgc 1118 



<210> 31 

<211> 1074 

<212> DNA 

<213> Homo sapiens 

<400> 31 



gctttcctgt gtcccagctt ttctgcgggt cttggcacct ttcttggcca cagatttctg 60 

ggttacagag catgtgtgtc tgaggcattg caggcagaaa agggtggccg acgtgacctc 120 

tagctggact gctgggcagg ggagctgtcc tagataaaat tggaaagaaa cagtgaccca 180 

gagacaggtg gacaaagaat tcggggactg atgggaactg agcttgggat ccagactgaa 240 

actgattcca gactgacctc tagcacccag gacccagaca cagggccatg ggaccccagc 300 
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atttgagact tgtgcagctg ttctgccttc taggggccat ctccactctg cctcgggctg 360 

f FT gCaaCagCCt ««Wttcag agctgttgct ttccataact 420 

' ^ tct 9atgagg aacatggtgt gtaagctgca agagggctgc gaggagacgc 480 

^^acaggg actgcaaggg gagttgtggg ctttaaaggc tgcagctcgt 540 

c«S2S ! C "? CgC " atCtCCtacC ttgtttcccc acccggagtg tccattgcct 600 

22£?2? CgtCtgccgg tcttatctct gcaacaacct caccaatttg gagccttttg 660 

tgaaactcaa ggccagcact cctaagtcta tcacatctgc gtcctgtagc tgcccgacct 720 

gtgtgggcga rcacatgaag gattgcctcc caaattttgt caccactaat tcttgcccct 780 

S ? ^«" ac agttccacct taaaatttca ggcagggttt ctcaatacca 840 

ccttcctcct catggggtgt gctcgtgaac ataaccagct tttagcagat tttcatcata 900 

ttgggagcat caaagtgact gaggtcctca acatcttaga gaagtctcag attgttggtg 960 

cagcatcctc caggcaagat cctgcttggg gtgtcgtctt aggcctcctg tttgccttca 1020 

gggactgacc atctagctgc acccgacaag cacccagact ctttcacata acaa 1074 

<210> 32 
<211> 739 
<212> DNA 

<213> Homo sapiens 
<220* 

<221> SITE 
<222> (649) 

<223> n equals a,t,g, or c 



<400> 32 



gctggactca gagctctaac gacagctgcc tcaaaaagaa aataacatcc cttgttcatg 
cttgccagaa aacggcagca gaagcaggcc caagggcatc ctctacctcc tggcattcat 
ttttgcctct gtcatctcat gcaggtgtgt ctgcttggtg gaaactgggt ttcacaacag 
agtccaagat gtaaaggagt ttggaaaatg tctaatgtgg cttttgatgt atgtaaggga 
aatatttaag gcaatcctat tgtaaatgag agaggataaa gggatacaat gggagttaag 
tgtgctgcag ttcactcgaa ctggtaaaat gtcagcccca gttgactttg ataaattatg 
catatgccag ctgccccagt cacagtcttg aagctcttgc cctttccttg tgtgtgtggt 
ttaggatggg ttcccattgg ctgtgtttcc atcccatctc atctcaaggg aaatctccgc 
tgctcctgag cacctcgtgt catagatttt atactcttac agacttggaa tgcagtagag 
gtatgtggaw ttttaggggt ttgttttttt aagaataagt aacaagaaat aacacatttc 
ITTxT** * ttttttgac atagtttgga gtctgattat atggtacant tttct-ccag 
taatataggg ttgccaataa atagaaaakg ttttctaaaa ataaatttta ttacaacaaa 
aaaaaaaaaa aaaactcga 



<210> 33 
<211> 1208 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (640) 

<223> n equals a,t,g, or c 
<400> 33 

SSSE tcttttttgc cccagttata ttgagaaatg attgacaaat aaaaattgta 
ttgtataacg tggttagcat atcctcacat agtcaccttt cgtgtgtgtg 
r"^'^ CCtgcacgtg tgtgttcgtg tgcatgcatg catttgtgtg 

tgaatgtatg tgcgtttttg tgtgtatgca tgcttgtgtg cgtgcatgtg tgtttgtgtg 
aC ' ggagagC ^ccgtta gcaacgcaca atacactgtg atcaacagta 

gtcactgtgc tgtacgttag gtctccagaa cttactcatc ctctaactgc aagtttgcac 

cctttgacca ccatctcttc ctttcccatg ctccctagac cctgccaacc actca^ctac 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
739 



60 
120 
180 
240 
300 
360 
420 
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tcttactatg agtttgactt ttatttttgg attccacctg taagtgagat catgcaatgt 480 
ttgtctgcct tatttcattt agcataaggt cctccaggwt tgtccacgtt gttgcaaatg 540 
gcagaatttc yttctttttt aaggctgaat catattccat tgtgtgtata gaccaaattg 
tctttatcca ttcatctgtc gctgttgttt ttacatcttn ggctactgtg actaattctg 
tgagaaattc ccactgtcgg tgggaatgta aattagtaca gacactgtgg aaaacagtgt 
ggagattcct caaaaaatta aaaatagaac ttccatatga ttcagcaatc ccacttctag 
gtatttatat atccaaagga gatgaaatca gtatctggaa gggatacctg catgcaggga 
ggcagtgtca acctgggagg atgcagccct cactctcccc tccaggtgag gccaagagca 
aagtgggagg aagctcagag tctgtgatga catctggtga atggaggacc aaggtgaggg 
gccagaggac gaagaggaag gtgggaagga tgttccagac caaccaagag catcgtctcc 1020 
ggaggaggag gagggaggga gtgcatggct tcgttctagt gagctctgga tacagtcttt 1080 
attcctctcc ttacctctgg gtatttcccg agagaaccag atctggaaga tggggaaggc 1140 
ccaggcactg cttctcatcc catcccctct gatctgaagc tttgctttct tcagtttctg 
accctcga 



<210> 35 
<211> 892 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (327) 

<223> n equals a,t,g, or c 
<400> 35 



gccctccctc ccaggcaccc agcactttaa gcctgctcca tggaggcaga gaggcccggc 
aagcacagcc actgtgacgg ggagtccagg cgcaggaggg acccggggcc acaaggcgct 
gcgggcccag gtgtgctggg cccctctcag gsgcactggc ctctctgcag ggccttccgc 
ccagcgctgg ccttaatgct aaagccaaat gcagcttctg ctgtgcgacg cactcctggc 
catcttgccg tgtcaccccc tgtccggcct ccacttgcca tgggggatgg atggatttag 
ggtgggaggg cctgtggggg ccccggnaca gtcacacccc agcagcagtg agtgggcagg 



600 
660 
720 
780 
840 
900 
960 



1200 
1208 



<210> 34 
<211> 1040 
<212> DNA 

<213> Homo sapiens 
<400> 34 

tltTrlT \ tattgCtaa tacataaaga tttagaataa tcttatttag gaacactaaa 60 
tgtattacta gtttaatttt aaaagttttg ttacagtaat ttaaaagtat attttagata - 120 
lltl^T ttaft " gacc taattttaaa atgtttcaaa ttttgcagtg tagtgttatt 180 
ttttaactga gggcttctct ctgagactag tcagtactat taaaaattta agcagcacaa 240 
atccaactca agcagtcaag caaaaaatta aaagacagtg gatatgttag attaagtaaa 300 
tgggagtcca agatggactg atctcaggca tgcgtggatc tagaaccctg atgatgatgt 3 60 

caagggtctt cttctgctgt gtgggctggc tctgtttcca cctgccatgg cttcattctc 420 
aagcaggctt ctgttgtgtg cttatagcct cagggcaacg tcatcacggc tcactgtctg 480 
aaaggaagat agactccttc tcaccagtta tatggtaaat ttcagaggtg actctgtgtt 540 
cctccttatg tcagtttttc atcccttaat gtatcacggt agccaggagt cagggggatg 600 
gcaaacttga ttgtctggat cctgggttat gtgctcattt cttgaaggag gtcactgtgg 660 
ttatgagttg tcggggagta gtggctttta acatttttgg cacatttcct ttcagtctta 720 
tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg tacatgtacg tctttgttct 780 
gtaacaaacc aagttgtcaa atgaaagcct tgtgttgaaa tcacattcct taggaaggaa 840 
ttagtctttg attgcttata taagtgagtc ttcacaactt ttttagttta tgttttcata 
aagatgcagt ggaagccttt tcttttttat aagtaaaagt gtttttcatg tacataacct 
aatattttta agtccttcac aaaaatgaag taactctatg tggataactt cagtagtaaa 
aaaaaaaaaa aaaaactcga 



900 
960 
1020 
1040 



60 
120 
180 
240 
300 
360 
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tttggaggag cagccaggga gccccgagtg gcccaggagt ccccccacac acagatgcat 420 

aggcctgcct tccggagacc ctgtccacat tgccgggacc accctggtgg ggccactggt 480 

gggtgccagg gacaggttag ggccactctg gggaaggcat tttggttttt tattccacgc 540 

tgtgctgttt ggatgggagc cccacagagg caggtcctgg aaccacccca cccccacacc 600 

tggacgctcg ctctggtggg ggcacacgca ggtggaggtg gttgtgggtg caggtgtgtg 660 

caggggtgtg gggggcgcag gggtgtggct tagctggccc cgcacccagg ccggggaggc 720 
tcaagttcgc cactttactc agaccgatgc acagtcttcc cattttacac ttttttaata 
aacataattg caatatttta ggtgggctgc gagctgcagt cagccttcac gtctggcwma 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aagggcggcc gc 



<210> 36 
<211> 802 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (23) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (40) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (56) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (59) 

<223> n equals a,t,g, or c 
<400> 36 



780 
840 
892 



»r^«^« agggaacaaa aanctggaag ctcccacgcn ggttggcggc ccgctnttna 60 

actagtggaa tccccccggg ttgcaggatt cggcasgaga gaagaccgag gtggccgagg 120 

cecals ******* -aaccacaa acctacctct gacccccagc 180 

cccaagcctt gtcactctgg cacagactgg tcccagtgtc aggcagacct ctgagcctgg 240 

tcacagactg accccttcct tctggataca ggctgatctt tgtcacaggc cacagacctc 300 

gtcccagcca taagtggact gacctctctt tatggctgta tccctgctgt 360 

tctggatgct cctgggggca gtgcctatag ctcagggtca tcctgagatt cagctcctgg 420 

Sa£r?n« nT f 9 ^ agcgcagagg Stccttggcg ggggggcctg cgctgtccgc 480 

tgcagcctgg gctctgagca gtgctatccc tagaccttac tcaggggatc ctctgaactc 540 

llllltlrl* CtgCagCttg «^tattttt gcacagcttt gcggtgcatg gcttttaaat 600 

tlnlt t f gCa9Caggct ttctgcggtg attttttttt ccatctcaca ccgtatcccc 660 

? ccctcccctg tctccgaggg tccatctctc tgggtctctt cttgtctctc 720 
l? a r.« «««*ttt ctgcccttcc tcatctcttg gggcctgacc ctgcaggctg 
aggctggccg catggagctc ga 



780 
802 



<210> 37 
<211> 745 
<212> DNA 

<213> Homo sapiens 



<220> 
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<221> SITE 
<222> (3) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (27) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (48) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (93) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (113) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (163) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (727) 

<223> n equals a,t,g, or c - 
<220> 

<221> SITE 
<.222> (739) 

<223> n equals a,t,g, or c 

<220> - . - 

<221> SITE 
<222> (745) 

<223> n equals a,t,g, or c 



<400> 37 

ccncccccca aaaaattaac ccgggcnaaa aaacccccgg ccctttcntt tccccccccg 60 

ggccgcccgt tttgggcccc ggaatttccc aantttaaaa attggccaag gcnttgggca 120 

cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcnattaatg tgagttagct 180 

cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat 240 

tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg ccaagctcga 300 

aattaaccct cactaaaggg aacaaaagct ggagctccac cgcggtggcg gccgctctag 360 

aactagtgga tcccccgggc tgcaggaatt cggcacgagc cacagaggag ctggaggcca 420 

cggttcagga agtcctgggg agactgaaga gccaccagtt tttccagtcc acatgggaca 480 

ctgttgcctt cattgttttc ctcaccttca tgggcaccgt gctgctcctg ctgctgctgg 540 

tcgtcgccca ctgctgctgc cgcagctccc ccgggccccg cagggaaagc cccaggaagg 600 

aaagacccaa gggagtggac aacttggccc tggaaccctg accctgtgtc tcctgcccgg 660 

tggcagtaac aaagccttct gtctgccaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 720 

aaaaaancyc ggggggggnc ccggn 745 
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<210> 38 

<211> 1130 

<212> DNA 

<213> Homo sapiens 



<400> 38 

gcgtcagtcc cagtgaggga taagcgcctg gcggaaggcg cagggaggtg tttctctgct 60 

tcaggagtgc ccgccggccc ttgcagctgc tggaagaccc atktatctca tgcttcttgt 120 

tttctttggg gacctgcagg ggaaggaagc agggtgacgg tttggtatcc ccacctaaga 180 

cccccccctt tcccctgagg ccagccgtca gcccctggca gggggtcttg gaagccagag 240 

gtttttgctc agggcaggga aagggctgca ggatccccgg gggctgccgg aggtcggtct 300 

cactgacatc acggctgccg gcttaggacc cccagctccg acatgtcgcc ctctggtcgc 360 

ctgtgtcttc tcaccatcgt tggcctgatt ctccccacca gaggacagac gttgaaagat 420 

accacgtcca gttcttcagc agactcaact atcatggaca ttcaggtccc gacacgagcc 480 

ccagatgcag tctacacaga actccagccc acctctccaa ccccaacctg gcctgctgat 540 

gaaacaccac aaccccagac ccagacccag caactggaag gaacggatgg gcctctagtg 600 

acagatccag agacacacaa gagcaccaaa gcagctcatc ccactgatga caccacgacg 660 

ctctctgaga gaccatcccc aagcacagac gtccagacag acccccagac cctcaagcca 720 

cccggttttc atgaggatga ccccttcttc tatggtggca agtgcaggca gctgtcccgg 780 

ttatgccgga atcattgcag gtgagtccat cagaaacagg agctgacaac cygctgggca 840 

cccgaagacc aagccccctg ccagctcacc gtgcccagcc tcctgcatcc cctcgaagag 900 

cctggccaga gagggaagac acagatgatg aagctggagc cagggctgcc ggtccgagtc 960 

^"^"r <: CCaaccct 9 cccgcccctg aaggctacct ggcgccttgg gggctgcccc 1020 
tcaagttatc tcctctgyta agacaaaaag taaagcactg tggtctttgc aaaaaaaaaa 



— =i -3=7 «- uuuuaaaaaa 1080 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaactcga 1130 



<210> 39 
<211> 838 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (19) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (22) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (81) 

<223> n equals a,t,g, or c 
<400> 39 



gaaattacct tcacttaang gnacaaaact ggactccacc gcgttgcggc cgctctaaac 60 

tagtgratcc cccgggctgc ngaaattcgg cacgagtcgg cacgagtcgg cacgagtgag 120 

aagtgattga aacaaaacag atgagttaat gtgattgaga atgacaggca gatgaagggg 180 

gactcaagct atgatggtcc ctggaatgag agggtagatg ggtttttggt ggcctgggcc 240 

cttcctattc accttcatgg cccccgaaag gcttagctct cttcccaggg gctgctccca 300 

tllltn ^ !^ Cagtcat Wtggggct tggggatcgg ggtttgcggg ggcactgtgg 360 

tccatgggtc tgtgtgcaag ttcagtttgg ggaaactcat gggacataga tttttgtcct 420 

agagactcac atggtgagtg gtagccattg atggcaaaaa gttacccgga cttgaaaaga 480 

tcagacagag tgagtgctca ggaaaataaa acgatgaagc caagaaaaag atgaaactaa 54 0 
actagaatga ttgtggctct cctttggtgt tcgcaagagg ggccttccct ccgtttgact 



600 
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ggtgaggcct tcccactctc gggctggtag agggacttct tcctggcttt tgggggcacc 660 

ggctccccca tagattctcg ggtgcatgag cacaagttct gggcagattt tgcaaaatcc 720 

tgaagttaaa gcatcttctg cttagaataa ggaaagcaag tgaatgtcac gtttgtcaca 780 

ctaagacagt taccatgaaa acaaccacag gcgaaaaaaa aaaaaaaaaa aaactcga 838 



<210> 40 
<211> 812 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (24) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (81) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (90) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (105) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (751) 

<223> n equals a,t,g, or c 
<400> 40 

taacactttt aatgctttcc gggnttcgtt atgtttgttg tggaaatttg ttgagccgga 60 
ttaacaaatt tcaccacagg naaccagctn ttgacccatt gattnacgcc aagytcgaaa 120 
tttaaccctt cactaaaggg aacaaaagct ggagttcaac cgcggttggc gcccgctcta 180 
gaactagtgg atcccccggg ctgcaggaat tcggcacgag ctttgatggg tcatgggcca 240 
tgccataccc cctgtggcaa tggagtgtgt ggatgctcac ctgtgccatc tgtcctcctg 300 
tctgtgccag gaggcacctg agttctctgc tgttatcctg ccccaagggc ctgggccgag 360 
cctctacctg aagcaactct gctcttcctg tcagtctcaa agcacaagga ggttcagccc 420 
aggaggaagc cagctgcaat gtggagacac gtcctcctcc ccaacccacc tcatgccacc 480 
gccaaccccc tgccccagga gcgggcctga gccacgtccc ctaggagcag ctggagatgg 540 
ccaaaagagt gagctcagga ctactggatc ccatgcccag gtgtccagca gacctcaagg 600 
cagaagggtc acctaaccca ggagtccaca gactgatgtg acctcaggtt cccacatcag 660 
tggccacagg gcagggccca cctggtagaa gtgttctgga tatggccagg gtgggtgtgt 720 
ggctaagtgg gcctgaacag agggaaccta nggcccttgg ccaatgtgat taaagctgcc 780 
atcttgaaaa aaaaaaaaaa aaaaaactcg ag 812 



<210> 41 

<211> 940 

<212> DNA 

<213> Homo sapiens 



<400> 41 
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gtgcgatgga aagtgccttc attctagcct gacaaaggtg ggttcagtgg atggcagcaa 60 

acacaattat tgaacagatc tgagaaaaat ttcacaattt tctcagtcct taattgcttt 120 

aatatttaaa tcctggcctt ctggaaagtc tcaggtggtg aaatcaaaat tcatattaaa 180 

atgcaaatgg gcaattaaat aattgargtt atttaaataa tgtatattct ttattttcat 240 

acctgcttga atatatattg taaaggcgag ttaatttatg ctaaaaaatt atgagacttc 300 

tgaaaaatgt tctcactcaa atgttaatca tttctttctc cacctgttct tgtttgttta 360 

gtttgttttg tgctgtgata acagaatgcc tgaaactagg taatttatat tgaaaagaga 420 

tttatttctc atacttctgg aggctaagaa atccaaagtc agggggctta tattgagcca 480 

gggtcttctt gctgtgtcat ctatggcaca aggcagaagg acaacagaac atgccagaga . 540 

cagagagaga cagaggccaa gcccatcttc ttatcaggaa cctattccca taacagcatt 600 

cattcattca caagggcaga actataatgt cctagtcatc tgttagagat cccacctccc 660 

acactgttgc attggggact gtgtttccaa cacatgaact ttgggggaca cgtccaaacc 720 

atagcagacc ctaaatttaa acacaggata ataataaaca gtttctgtga cagttctcac 780 

actgagggaa acaaaaacaa acaaacaaaa aacaattagg actgattcac tgctgttttt 840 

ccctttctta tagtgaaaag aaattcagaa gctaaagaag ttcttagtaa attaattctt 900 

aaaatgctta caatgtaagt gtattaaaga ccattttaag 940 



<210> 42 
<211> 1018 
<212> DNA 

<213> Homo sapiens 



<400> 42 

gcattgctgg taaggccttc taaggttctg gtctcctgac aggtctctat ctaatttctc 60 

ctcaaagtct tctttactgt cttcaaaact tcctccaccc ccacccctca gcatccagac 120 

aaagggcacc acgttcctct tttattttgc agaacaattt agctttcttt atctcactct 180 

ttttgtttca aatcctgccc attaggcctc atgttttaca aacaaaaagc aaaataaaat 240 

aaaaggaaaa tgcattaaga cgtttttctg aaccaaagag cagctcactc tccaagaata 300 

attctgcaac tctcctggtt gcagttagac tccagctgca gccagctttg aaaacaagaa 360 

tttctttctt cacttttcct ttcctgtctc tcccttccct ccttctttcc taaaatatct 420 

tttgagtatc ttctgtgtac catggtctga gttatatgta tttgtggttt ttttgttgtt 480 

tgttcttttt tttttcttca catgcagcgt gtgccccagc tatgcttgat tcagttttgc 540 

tgtgtgcagt agaaaactca ttggctcaga ctccacacat ttggaattct taatattgca 600 

gactaagttt atccctcaga ctatattctg agaaagagct tacaaagcaa tatttctgaa 660 

gtcgtatgag gkcatgaaat tgtgctaaac tgggggtgca gacagctgga ttccaatgta 720 

gtaagctgtt tgattttaga attttgctat ctgagtttta aaattcttta ttagtcgaat 760 

gaagaatttg gataaggtga tctctcagga cctatctggt cctaaaactt tatgagagtg 840 

taaaacatgg tgacaagggg catgtttgac atatttataa gaacaaaaat gtttatgtca 900 

atggatgtaa gtaattacaa gcttgggaga gctagcactt aagactagct ttctgaaata 960 

agacaggcaa atgagaataa ataaaaaaag aacaaaaaaa aaaaaaaaaa aactcgag 1018 



<210> 43 

<211> 879 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (868) 

<223> n equals a,t,g, or c 



<400> 43 

agaggatccc agcgcccctt ggtatcctcg gtggacaggg tccgggcaag tgtcattgcg 60 

agggttcagg aagccccggc ctgtgatcgt gagcggaaac ccctcctgga gtttccccaa 120 

agccatggac agccctagtc ttcgtgagct tcaacagcct ctgctggagg gcacagaatg 180 

tgagacccct gcccagaagc ctggcaggca tgagctgggg tcccccttaa gagagatagc 240 

ctttgccgag tccctgaggg gtttgcagtt cctgtcaccg cctcttccct ccgtgagcgc 300 
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tggcctgggg gaaccaaggc cccctgatgt tgaggacatg tcatccagtg acagtgactc 360 

ggactgggat ggaggcagcc gtctttcacc atttctaccc cacgaccacc tcggcttggc 420 

tgtcttctcc atgctgtgtt gtttctggcc cgttggcatc gctgccttct gtctagccca 480 

gaagaccaac aaggcttggg ccaaggggga catccagggg gcaggggccg cctcccgccg 540 

tgccttcctg ctgggggtcc tcgccgtcgg gctgggcgtg tgcacgtatg cggctgccct 600 

ggtgaccctg gcygcctacc ttgcctcccg agacccgccc tagttgcccc tacagccctc 660 

actgtgaacc ctgaggccgg cagcccagca aatctgtggg cagmgagtgg agaatcttgg 720 

tggatgaggc tgcggcggcg gcaggagcat ctagaaacgg gagcgagctg gactggaacc 780 
cttccccttc ctggccaccg ctcttcgggc ggcagcaacc tgagattaaa caccagacac 
ccttgcagcc aaaaaaaaaa aaaaaaanaa aaactcgag 



<210> 44 
<211> 1160 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (345) 

<223> n equals a,t,g, or c 
<400> 44 

gccggtatgt ggcccygtct ggctagtccy gyctagcgcg cccatttcga gcccaagttt 
ccagctcggg tttccrggct cagaattttc caggagtrgg ttcttgggca gtggctgtgg 
gagcwggaat ggcgcagctr garggttact rtttctcggc cgccttgagc tgtacctttt 
tagtrtcctg cctcctcttc tccgccttca gccgggcgyt gcgagagccc tacatggacg 
agatcttcca cctgcctcag gcgcagcgct actgtgaggg ccacttctcc ctttcccagt 
gggatcccat gattactaca ttacctggct tgtacctggt gtcanttgga gtgrtcaaac 
ctgccatttg gatctttgga tggtctgaac atgttgtctg ctccattggg atgctcagat 
ttgttaatct tctcttcagt gttggcaact tctatttact atatttgctt ttctgcaagt 
acaacccaga aacaaggctg cctcaagtat ccagagagtc ttgtcaacat taacactagc 
agtatttcca acactttatt tttttaacty cctttattat acagaagcag gatctatgtt 
ttttacyctt tttgcgtatt tgatgtgtct ttatggaaat cataaaactt cagccttcct 
tggattttgt ggcttcatgt ttcggcaaac aaatatcatc tgggctgtct tctgtgcagg 
aaatgtcatt gcacaaaagt taacggaggc ttggaaaact gagctacaaa agaaggaaga 
cagacttcca cctattaaag gaccatttgc agaattcaga aaaattcttc agtttctttt 
ggcttattcc atgtccttta aaaacttgag tatgcttttg cttctgactt ggccctacat 
ccttctggga tttctgtttt gtgcttttgt agtagttaat ggtggaattg tcattggcga 
tcggagtagt catgaagcct gtcttcattt tcctcaacta ttctactttt tttcatttac 
tctctttttt tcctttcctc atctcctgtc tcaacaaata aataaataaa cataaatgca 
tgcattcata catacaattg ataaatctaa tcttggccaa aaaaaaccca aaacaaaata 
aaaaaaaaaa aaaaaaactc 



840 
879 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1160 



<210> 45 
<2U> 1159 
<212> DNA 
<213> Homo sapiens 

<400> 45 

ggaattttgt tgttctctgt ctctttgatt tcctggaaga cgacaccatg acaatttcaa 
agaaaataga acaaaatgaa ggaaaaagag gctctgtctt agcacattcc tgtgaccagc 
ctgctgtctg tggtgtgccc tcctggcccg gccttggcac atgttcgttt ttgtggttgt 
tgcctggaca ggcaactctg cagggctgct tctctacgca tccctttgcc tgcctgcctg 
tgccaggggt tgtcaagggc ttttgggtca gagtgggcac ccctttctcc aaggctccct 300 
gcaacagctg gcctgtccct ggtggggctg acagcttcct tctcaccctg ccaggctgcc 360 
^ ^gtgaccta tgaggcagaa gagggctcct tgtggacgtt gctactcact 420 
agcttggatg ggcacctgct ggagccagat gctgagtacc tccactggcc gctaaccaac 480 



60 
120 
180 
240 
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atcccgggta accgggtggc tgaaggacag gtgacgtgtc cctacctccc ccccttccct 540 

gcccgaggct ccggcatcca ccgtcttgcc ttcctgctct tcaagcagga ccagccgatt 600 

gacttctctg aggacgcacg cccctcaccc tgctatcagc tggcccagcg gaccttccgc 660 

acttttgatt tctacaagaa acaccaagaa accatgactc cagccggctt gtccttcttc 720 

cagtgccgct gggatgactc cgtcacctac atcttccacc agcttctgga catgcgggag 780 

ccggtgtttg agttcgtgcg gccgccccct taccacccca agcagaagcg cttcccccac 840 

cggcagcccc tgcgctacct ggaccggtac agggacagtc atgagcccac ctatggcatc 900 

tactaaggag ccagagtgtg cgcatttcag agcatgggat tgatcggcag caagagtaaa 960 

gacacagctc cagaggccca cactgtgggg tctgggccct gccttaggca gcccccctct 1020 

ttggccccct cccgtcaggc ccagggcttg gagtgaaagt gactctcagg tggtggggtg 1080 

gggaatgtga ataaacatga tttcttgccg ggaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1140 

aaaaaaaaaa aaaaaaaaa n c Q 



<210> 46 
<211> 3306 
<212> DNA 

<213> Homo sapiens 
<400> 46 

ccacgcgtcc ggcccagggc tgtctgtctc caaagcccaa ccataactca catccccatt 60 

ccagctcctc tgggtgagtc tgttccccct cagcctcact ttccttatcc tgtcaaatga 120 

aggatttgga atgacttaag ttattcaagc aacaaacact tactgaattg tcttgccact 180 

tccagggtga cattatggag ttctgtgatt ctgcaagagg ccagagggga caaggtcaag 240 

tgggtgttca cctggcccct catcttcctc ctgtgcgtca ccattcccaa ctgcagcaag 300 

ccccgctggg agaagttctt catggtcacc ttcatcaacg ccacgctgtg gatcgctgtg 360 

ttctcctaca tcatggtgtg gctggtgact attatcggat acacacttgg gatcccggat 420 

gtcatcatgg gcattacttt cctggcagca ggacaagtgt tccagactgc atggccagcc 480 

taattgtggc gagacaaggc cttggggaca tggcagtctc caacaccata gaagcaacgt 540 

gtttgacatc ctggtaggac ttggtgtacc gtggggcctg cagaccatgg ttgttaatta 600 

tggatcaaca gtgaagatca acagccgggg gctggtctat tccgtggtcc tgttgctggg 660 

ctctgtcgct ctcaccgtcc tcggcatcca cctaaacaag tggcgactgg accggaagct 720 

gggtgtctac gtgctggttc tctacgccat cttcttgtgc ttctccataa tgatagagtt 780 

taacgtcttt accttcgtca acttgccgat gtgccgggaa gacgattagc gctgagtcgc 840 

ggcccctggg agctgatctg gacaccctgt gacactggcg tcctcctctc ccctccttcc 900 

cccaccacag gtctctcctg cataggcagc cactgtccgt tctttcacac actggaagga 960 

agagccatcg tggtctttgt ctggccacag ccaagctgct gggcatcctc ctcctccttg 1020 

gagttccacc cctgcaaggc tggatttggg ggccattatc cgagcagctt caaagacccc 1080 

tgagctgcca accacggaga tgtgccaagc atctcatctc tcctgcacac tttagtcaga 1140 

aggacttctg catgcagttt gtctttctgt tctgcaggca gcttcagaat tgaggtcatt 1200 

tgtgagcaca agatctcata gggcaggtgc aaaataggaa tgttgttctc aagtgtcacc 1260 

tccagcccag aggtggttcc ttaggcagca tgtgctcctg ggagcctctg acttttgctg 1320 

gaagcaccca cagtttggaa ggggcaagac ctcaacctgt tggggtttag ggcccatgat 1380 

ggcagacatt ctaccccttt tcctggaaaa actggaagaa tgaaaataat ttttttctgt 1440 
ggaagagaga aaatgagtga atattcttct cacttttatt gatgcattca gagaataagc 



1500 



s-^vuv.wvtt yayautoayv, 

aatgaaatat taaaaaatga aacatcatat aggtcatcat acttgaaaat tatcattcca 1560 



1620 



tatgaaagga tcatgataca caccaaaaaa gtaatgatcg taaagacaca aatcctctgt 

atgccatctt gcattggcac tgaggtgttt ggtttggaat agggaaaaag agacaggatc 1680 

tcgctgtgtt ccccaggtag gtcttgaact cctggcctca agtgatcctc ctgccttgac 1740 

ctcccaaagt gctggattac aagcgtgagc ccctgcaccc ggcccaagca gttgcttctt 1800 

tttttctctt tttttttttt tttgagatgg agcctcactc tgttgcccag gctggagtgc 1860 

agtggcgcga tctccactca ctgcaagctc cgcctcccgg gttcatgcca ttctcctgcc 1920 

tcagcctccc gagtagctgg gactacaggc gcctgccacc acacccagct aattttttgt 1980 
atttttggta cagacagggt ttcaccgtgt tagccaggat ggtcttgatc tccgatctcg 



2040 



gatccgccac cccggcctcc aaagtgctgg attacaagcg tgagccaccg ggccccgcca 2100 

agcagttgct tcttatgcaa catgttgggt gggacttgtc cacgggccag gccaacaaaa 2160 

ttcttaatcc tgcagagagc agtaccctca tcaccccatc actggaaaac aaatgtttaa 2220 

gctatcaaga gagggaatgt gcagcttggt tctagatgca tggtttggag gatctacctt 2280 

ggcctaaagg gaatgtccca aacaacagag ccttctttgc tgcactccag aattctctac 2340 
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24 



2400 



acagaatttc ccaagtccat tcaggacaga cgcgcagtcc tctttcaatg gaagaagaga ,uuu 

ggacttttcc cctcctgaaa aatgactgga gtgtgaacaa ggcagctctg tttttctaaa 2460 

taagttgttc ttgtgagttt tttctggcca ctgggcatct ctgccctcac ttttcatccc 2520 

tgccctctaa gctgcagacc ccatgaccac actgtctgct tccttgagct tcccgcacga 2580 

ggcttgcacc tgggggacct ggagaccctg cggacagaac tgtggctgag ccactgtggc 2640 

caactcttgg ggagctccac agtgggggtt gctggtctgt gaggctgagt ctccatttca 2700 

gagcacacac tccctggcag ggcgcctccg cctgtgtctc ctgcccagca gccgccagca 2760 

gggaataqtt gctggtgtct gagcacaaag agagctttga ttacctagag aggaaaaagg 2820 

ctgtcagcca gatgcagcca ggcccagggg tagatacagg agttgctaag gaaggggccg 2880 

agccaggaga ggccaggcag atccacaaag cccaagggga tgcaggctgg gtgtggtttc 2940 

tgagggaacc taccaaatag caggtagatg gaatcagagg actcttgtgt cctgaaagaa 3000 

cctccttaaa aacaactaaa accaagaact tctggggctg ttcacacatt gttcaagtca 3060 

ccccaagatc gttctggcac gctgagctga acaccaccat ctttgttcat tctctctcta 3120 

atgggcaaag caggatcatc gagttgaaaa gttgtaaata atgaggatat ttatcccgct 3180 
atttattttt tcaataactg tgacctcctg cactgtgaat gctctgtgac atgagattct 
tagtttaata aaactgtcat taaatctgaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
aaaaaa 



3240 
3300 
3306 



<210> 47 
<211> 2194 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (441) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (987) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2034) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2041) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2121) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2169) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (2184) 

<223> n equals a,t,g, or c 
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<400> 47 

ggcccagggc tgtctgtctc caaagcccaa ccataactca catccccatt ccagctcctc 60 

tgggtgagtc tgttccccct cagcctcact ttccttatcc tgtcaaatga aggatttgga 120 

atgacttaag ttattcaagc aacaaacact tactgaattg tcttgccact tccagggtga 180 

cattatggag ttctgtgatt ctgcaagagg ccagagggga caaggtcaag tgggtgttca 240 

cctggcccct catcttcctc ctgtgcgtca ccattcccaa ctgcagcaag ccccgctggg 300 

agaagttctt catggtcacc ttcatcamcg ccacgctgtg gatcgctgtg ttctcctaca 360 

tcatggtgtg gctggtgact attatcggat acacacttgg gatcccggat gtcatcatgg 420 

gcattamttt cctggcagca nggacaagtg ttccagactg catggccagc ctaattgtgg 480 

cgagacaagg ccttggggac atggcagtct ccaacacyat aaraagcaac gtgtttgaca 540 

tcctggtagg acttggtgta ccgtggggcc tgcagaccat ggttgttaat tatggatcaa 600 

cagtgaagat caacagccgg gggctggtct attccgtggt cctgttgctg ggctctgtcg 660 

ctctcaccgt cctcggcatc cacctaaaca agtggcgact ggaccggaag ctgggtgtct 720 

acgtgctggt tctctacgcc atcttcttgt gcttctccat aatgatagag tttaacgtct 780 

ttaccttcgt caacttgccg atgtgccggg aagacgatta gcgctgagtc gcggcccctg 840 

ggagctgatc tggacaccct gtgacactgg cgtcctcctc tcccctcctt cccccaccac 900 

aggtctctcc tgcataggca gccactgtcc gttctttcac acactggaag gaagagccat 960 

cgtggtcttt gtctggccac aggccangct gctgggcatc ctcctcctcc ttggagttcc 1020 

acccctgsaa ggcygatttg ggggccatta tctgagcagc ttcaaagacc cctgarctgc 1080 

caaccacgga gatgtgccaa gcatctcatc tctcctgcac actttagtca gaaggacttc 1140 

tgcatgcagt ttgtctttct gttctgcagg cagcttcaga attgaggtca tttgtgagca 1200 

caagatctca tagggcaggt gcaaaatagg aatgttgttc tcaagtgtca cctccagccc 1260 

agaggtggtt ccttaggcag catgtgctcc tgggagcctc tgacttttgc tggaagcacc 1320 

cacagtttgg aaggggcaag acctcaacct gttggggttt agggcccatg atggcagaca 1380 

ttctacccct tttcctggaa aaactggaag aatgaaaatm atttttttct gtggaagaga 1440 

gaaaatgagt gaatatyctt ctcactttta ttgatgcatt cagagaataa gcaatgaaat 1500 

attaaaaaat gaaacatcat ataggtcatc atacttgaaa attatcattc catatgaaag 1560 

gatcatgata cacaccaaaa aagtaatgat cgtaaagaca caaatcctct gtatgccatc 1620 

ttgcattggc actgaggtgt ttggtttgga atagggaaaa agagacagga tctcgctgtg 1680 

ttccccaggt aggtcttgaa ctcctggcct caagtgatcc tcctgccttg acctcccaaa 1740 

gtgctggatt acaagcgtga gcccctgcac ccggcgccaa gcagttgctt ctttttttct 1800 

cttttttttt ttttttgaga tggagcctca ctctgttgcc caggctggag tgcagtggcg 1860 

cgatctccac tcactgcaag ctccgcctcc cgggttcatg ccattctcct gcctcagcct 1920 

cccgagtagc tgggactaca ggcgcctgcc accacaccca gctaattttt tgtatttttg 1980 

gtacagacag ggtttcaccg tgttagccag gatggtcttg atctctgatc tcgngatccg 2040 

nccaccccgg ccttccaaag tgcttggatt acaagcgtga gccacccggg ccccgccaag 2100 

caagttgctt cttatgcaac natgttgggt tggggacttg gtccacgggg cccaggccca 2160 

ataaaaatnc tttaatccct gcanaagagg ccag 2194 



<210> 48 
<211> 1938 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (1296) 

<223> n equals a,t,g, or c 
<400> 48 

gcacacttct ggctgctggt cttcatgcct ctctccttcg tgtcccccgt gtccgtggct 60 
gcctgcgtct ggggctttcr acacgatagg tcgctggagc tggagatcct gtgctcggtc 120 
aacatcctgc agttcatctt catcgcccta aagctggaca ggattattca ctggccgtgg 180 
ctggtggtgt ttgtgcccct gtggatcctc atgtcgttcc tttgcctggt cgtcctctat 240 
tacatcgtct ggtccctcct gttcctgcgg tccctggatg tggttgccga gcagcggaga 300 
acacacgtga ccatggctat cagttggata acgattgtcg tgcctctgct cacttttgag 360 
gtcctgctgg ttcacagatt ggatggccac aatacattct cctacgtctc catatttgtc 420 
cccctttggc tttccttact aactttaatg gccacaacat ttaggcgaaa ggggggcaat 480 
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cattggtggt ttggcattcg cagagacttc tgtcagtttc tgcttgaaaw tttcccattt 540 

ttaagagaat atgggaacat ttcatatgat ctccatcacg aagatagtga agatgctgaa 600 

gaamcatcag ttccagaagc tccgaaaatt gctccaatat ttggaaagaa ggccagagta 660 

gttataaccc agagccctgg gaaatacgtt cccccccctc ccaagttaaa tattgatatg 720 

ccagattaaa ctcctagaga ggacccaggc acacacagac tccacttggc cttcgcctct 780 

tgttcattca tcccaaacct ggaaatggaa acaggcttca aacactcgtc tcacgccgtg 840 

tttgagatca ccgcctcatc agtatgcatc atagatggag gtggtttcag tatgtgggtg 900 

tgtgtgatgt gtacctgggt aagagacttg ctttccaggt tcgcactttc aggtgtagct 960 

gggggcagta agtcgaattg ttttagtagg tcctcaaaag gaataaccac acagctgttt 1020 

gtttaaatgc tactgtacct atcaaaacta ttgtttaaaa agtattttta tacactgcta 1080 

atctaaaatt gtatttcaga ttgtgcctgt cataacaata gcaaatgtaa aaagttctct 1140 

ttcccaccac ttgtttataa acctcatagt tgatattttt agtgttccta ctgttaaaat 1200 

actctctcct tgggctttgc tgatactggt ctttaatatt ctgataggtg aatttttcta 1260 

atggaatgaa cccatgcata tatagtattt atatgnaata ttttagcagt gtaatatgtt 1320 

gaattctagt tctctgcatt accattatta cgttaaagta ttttttaaag cttargtgtg 1380 

aagatatgtg kctattgcag atgtccttgg aaaactgcat aaaacagtat gtgccyggtg 1440 

tggatcttac caaagtacta ggcatgaatg tagggactgc aaatcccatg ggtcttaata 1500 

tttaggtgtt agtaaccaag gtctctggta gtacccgtta gtagaggaag aggccactgc 1560 

ccttgggaac ttgtgacagg ctctagtgtg gtaccaggcc ataaagtgac actgttattt 1620 

agcaacttga atttytccac acaggtagta actgtgtgga aataagcaac aagtggtttg 1680 

tccatttcta agaatcttaa actattagtt ggctgtagtg tgaagcatta cttgtcattg 1740 

gaaagatgga gagagtggcc ttaaccggaa gtggtcagta gaagcaggtg tcattttaag 1800 

ggccaaactt taatctgtca gcaataggga aacaactgtt caaattatct ttgtagataa 1860 

gaacagtgkt tcttttttct tttcttttgk ttttttgktt gkttgktttg ktttgttttg 1920 

agacagagtt tcactctt tgto 



<210> 49 

<211> 891 

<212> DNA 

<213> Homo sapiens 

<400> 49 

ggcacgagcg cagcagccac cgccgcgtcc ctctctccac gaggctgccg gcttaggacc 60 

cccagctccg acatgtcgcc ctctggtcgc ctgtgtcttc tcaccatcgt tggcctgatt 120 

ctccccacca gaggacagac gttgaaagat accacgtcca gttcttcagc agactcaact 180 

atcatggaca ttcaggtccc gacacgagcc ccagatgcag tctacacaga actccagccc 240 

acctctccaa ccccaacctg gcctgctgat gaaacaccac aaccccagac ccagacccag 300 

caactggaag gaacggatgg gcctctagtg acagatccag agacacacaa gagcaccaaa 360 

gcagctcatc ccactgatga caccacgacg ctctctgaga gaccatcccc aagcacagac 420 

gtccagacag acccccagac cctcaagcca tctggttttc atgaggatga ccccttcttc 480 

tatgatgaac acaccctccg gaaacggggg ctgttggtcg cagctgtgct gttcatcaca 540 

ggcatcatca tcctcaccag tggcaagtgc aggcagctgt cccggttatg ccggaatcat 600 

tgcaggtgag tccatcagaa acaggagctg acaacccgct gggcacccga agaccaagcc 660 

ccctgccagc tcaccgtgcc cagcctcctg catcccctcg aagagcctgg ccagagaggg 720 

aagacacaga tgatgaagct ggagccaggg ctgccggtcc gagtctccta cctcccccaa 780 

ccctgcccgc ccctgaaggc tacctggcgc cttgggggct gtccctcaag ttatctcctc 840 

tgttaagaca aaaagtaaag cactgtggtc tttgaaaaaa aaaaaaaaaa a 891 



<210> 50 

<211> 929 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (660) 

<223> n equals a,t,g, or c 
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<220> 

<221> SITE 
<222> (822) 

<223> n equals a,t,g, or c 
<400> 50 

ggcacgaggg cttaggaccc ccagctccga cgtaagtccc tctcgcgcgc cacctccatc 60 

cgctgcccct ctgcccacgg gccgggctca satgtcgccc tctggtcgcc tgtgtcttct 120 

caccatcgtt ggcctgattc tccccaccag aggacagacg ttgaaagata ccacgtccag 180 

ttcttcagca gactcaacta tcatggacat tcaggtcccg acacgagccc cagatgcagt 240 

ctacacagaa ctccagccca cctctccaac cccaacctgg cctgctgatg aaacaccaca 300 

accccagacc cagacccagc aactggaagg aacggatggg cctctagtga cagatccaga 360 

gacacacaag agcaccaaag cagctcatcc cactgatgac accacgacgc tctctgagag 420 

accatcccca agcacagacg tccagacaga cccccagacc ctcuagccat ctggttttca 480 

tgaggatgac cccttcttct atgatgaaca caccctccgg aaacgggggc tgttggtcgc 540 

agctgtgctg ttcatcacag gcatcatcat cctcaccagt ggcaagtgca ggcagctgtc 600 

ccggttatgc cggaatcatt gcaggtgagt ycatcagaaa caggagctga caacctgctn 660 

gggmacccga agaccaagcc ccctgccagc tcaccgtgcc cagcytcctg catcccctcg 720 

aagagcctgg ccagagaggg aagacacaga tgatgaagct ggarccaggg ytgccggtyc 780 

aagtctccta mctyccccaa mcctgccsgc ccytraaggc tncctggcgc cttgggggcf 840 

gtccctcaag ttatctcctc tgctaagaca aaaagtaaag cactgtggtc tttgaaaaaa 900 

aaaaaaaaaa aaaaaaaaaa aaactcgag 929 



<210> 51 
<211> 958 
<212> DNA 

<213> Homo sapiens 
<400> 51 

ggcacgaggg cttaggaccc ccagctccga cgtaagtccc tctcgcgcgc cacctccatc 60 

cgctgcccct ctgcccacgg gccsscgctc cgasatgtcg ccctctggtc gcctgtgtct 120 

tctcaccatc gttggcctga ttctccccac cagaggacag acgttgaaag ataccacgtc 180 

cagttcttca gcagactcaa ctatcatgga cattcaggtc ccgacacgag ccccagatgc 240 

agtctacaca gaactccagc ccacctctcc aaccccaacc tggcctgctg atgaaacacc 300 

acaaccccag acccagaccc agcaactgga aggaacggat gggcctctag tgacagatcc 360 

agagacacac aagagcacca aagcagctca tcccactgat gacaccacga cgctctctga 420 

gagaccatcc ccaagcacag acgtccagac agacccccag accctcaagc catctggttt 480 

tcatgaggat gaccccttct tctatgatga acacaccctc cggaaacggg ggctgttggt - 540 

cgcagctgtg ctgttcatca caggcatcat catcctcacc agtggcaagt gcaggcagct 600 

gtcccggtta tgccggaatc attgcaggtg agtccatcag aaacaggagc tgacaacctg 660 

ctgggcaccc gaagaccaag ccccctgcca gctcaccgtg cccagcctcc tgcatcccct 720 

cgaagagcct ggccagagag ggaagacaca gatgatgaag ctggagccag ggctgccggt 780 

ccgagtctcc tacctccccc aaccctgccc gcccctgaag gctacctggc gccttggggg 840 

ctgtccctca agttatctcc tctgctaaga caaaaagtaa agcactgtgg tctttgcaaa 900 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aactcgag 958 



<210> 52 

<211> 1020 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (10) 

<223> n equals a,t,g, or c 
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<220> 

<221> SITE 
<222> (50) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (104) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (931) 

<223> n equals a,t,g, or c 



<400> 52 

gacgacagan gggtacggct gcgagaagac gacagaagga tacggctgcn agaagacgac 60 

agaagggtac ggctgcgaga agacgacaga agggtacggc tgcnagaaga cgacagaagg 120 

ggaccctccg cctggacgca gcagccaccg ccgcgtccct ctctccacga ggctgccggc 180 

ttaggacccc cagctccgac atgtcgccct ctggtcgcct gtgtcttctc accatcgttg 240 

gcctgattct ccccaccaga ggacagacgt tgaaagatac cacgtccagt tcttcagcag 300 

actcaactat catggacatt caggtcccga cacgagcccc agatgcagtc tacacagaac 360 

tccagcccac ctctccaacc ccaacctggc ctgctgatga aacaccacaa ccccagaccc 420 

agacccagca actggaagga acggatgggc ctctagtgac agatccagag acacacaaga 480 

gcaccaaagc agctcatccc actgatgaca ccacgacgct ctctgagaga ccatccccaa 540 

gcacagacgt ccagacagac ccccagaccc tcaagccatc tggttttcat gaggatgacc 600 

ccttcttcta tgatgaacac accctccgga aacgggggct gttggtcgca gctgtgstgt 660 

ttcatyacag gcatcatcat cctcaccagt ggcaagtgca ggcagctgty ccggttatgc 720 

cggawtcatt gcaggtgagt ccatcagaaa caggagctga caacctgstg ggcacccgaa 780 

gaccaagccc cctgccagyt caccgtgccc agcytcctgc atcccctcga agagcctggc 840 

cagagaggga agacacagat gatgaagctg gagccagggc tgccggtccg agtctcctac 900 

ctcccccaac cctgcccgcc cctgaaggct ncctggcgcc ttgggggctg tccctcaagt 960 

tatctcctct gctaagacaa aaagtaaagc actgtggtct ttgcaaaaaa aaaaaaaaaa 1020 



<210> 53 
<211> 941 
<212> DNA 

<213> Homo sapiens 



<400> 53 

ggcacgagcc tggacgcagc agccaccgcc gcgtccctct ctccacgagg ctgccggctt 60 

aggaccccca gctccgacat gtcgccctct ggtcgcctgt gtcttctcac catcgttggc 120 

ctgattctcc ccaccagagg acagacgttg aaagatacca cgtccagttc ttcagcagac 180 

tcaactatca tggacattca ggtcccgaca cgagccccag atgcagtcta cacagaactc 240 

cagcccacct ctccaacccc aacctggcct gctgatgaaa caccacaacc ccagacccag 300 

acccagcaac tggaaggaac ggatgggcct ctagtgacag atccagagac acacaagagc 360 

accaaagcag ctcatcccac tgatgacacc acgacgctct ctgagagacc atccccaagc 420 

acagacgtcc agacagaccc ccagaccctc aagccatctg gttttcatga ggatgacccc 480 

" ttcttctatg atgaacacac cctccggaaa cgggggctgt tggtcgcagc tgtgctgttc 540 

atcacaggca tcatcatcct caccagtggc aagtgcaggc agctgtcccg gttatgccgg 600 

aatcattgca ggtgagtcca tcagaaacag gagctgacaa ccygctgggc acccgaagac 660 

caagccccct gccagctcac cgtgcccagc ctcctgcatc ccctcgaaga gcctggccag 720 

agagggaaga cacagatgat gaagctggag ccagggctgc cggtccgagt ctcctacctc 780 

ccccaaccct gcccgcccct gaaggctacc tggcgccttg ggggctgtcc ctcaagttat 840 

ctcctctgyt aagacaaaaa gtaaagcact gtggtctttg caaaaaaaaa aaaaaaaaaa 900 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaactcg a 941 
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<210> 54 

<211> 317 

<212> PRT 

<213> Homo sapiens 

<400> 54 

Met Ala Lys Asn Pro Pro Glu Asn Cys Glu Asp Cys His He Leu Asn 
1 5 10 15 

Ala Glu Ala Phe Lys Ser Lys Lys He Cys Lys Ser Leu Lys He Cys 
20 25 30 

Gly Leu Val Phe Gly He Leu Ala Leu Thr Leu He Val Leu Phe Trp 
35 40 45 

Gly Ser Lys His Phe Trp Pro Glu Val Pro Lys Lys Ala Tyr Asp Met 
50 55 6 o 

Glu His Thr Phe Tyr Ser Asn Gly Glu Lys Lys Lys He Tyr Met Glu 
65 7 0 75 ' 80 

He Asp Pro Val Thr Arg Thr Glu lie Phe Arg Ser Gly Asn Gly Thr 
85 90 95 

Asp Glu Thr Leu Glu Val His Asp Phe Lys Asn Gly Tyr Thr Gly He 
100 105 no 

Tyr Phe Val Gly Leu Gin Lys Cys Phe He Lys Thr Gin He Lys Val 
115 120 125 

He Pro Glu Phe Ser Glu Pro Glu Glu Glu He Asp Glu Asn Glu Glu 
13 0 135 140 

He Thr Thr Thr Phe Phe Glu Gin Ser Val lie Trp Val Pro Ala Glu 
145 150 155 16Q 

Lys Pro He Glu Asn Arg Asp Phe Leu Lys Asn Ser Lys He Leu Glu 
165 170 175 

lie Cys Asp Asn Val Thr Met. Tyr Trp He Asn Pro Thr Leu lie Ser 
180 185 190 

Val Ser Glu Leu Gin Asp Phe Glu Glu Glu Gly Glu Asp Leu His Phe 
195 200 205 

Pro Ala Asn Glu Lys Lys Gly lie Glu Gin Asn Glu Gin Trp Val Val 
210 215 220 

Pro Gin Val Lys Val Glu Lys Thr Arg His Ala Arg Gin Ala Ser Glu 
225 230 235 240 

Glu Glu Leu Pro lie Asn Asp Tyr Thr Glu Asn Gly lie Glu Phe Asp 
245 250 255 

Pro Met Leu Asp Glu Arg Gly Tyr Cys Cys lie Tyr Cys Arg Arg Gly 
260 265 270 

Asn Arg Tyr Cys Arg Arg Val Cys Glu Pro Leu Leu Gly Tyr Tyr Pro 
' 275 280 285 
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Tyr Pro Tyr Cys Tyr Gin Gly Gly Arg Val lie Cys Arg Val lie Met 
290 295 300 

Pro Cys Asn Trp Trp Val Ala Arg Met Leu Gly Arg Val 
305 310 315 



<210> 55 

<211> 158 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (158) 

<223> Xaa equals stop translation 
<400> 55 



Met Tyr Cys Tyr Pro Gly Ser His Leu Ala Arg Ala Leu Thr Arg Ala 

Leu Ala Leu Ala Leu Val Leu Ala Leu Leu Val Gly Pro Phe Leu Ser 
20 25 30 

Gly Leu Ala Gly Ala lie Pro Ala Pro Gly Gly Arg Trp Ala Arg Asp 
35 40 45 

Gly Pro Val Pro Pro Ala Ser Arg Ser Arg Ser Val Leu Leu Asp Val 
50 55 60 

Ser Ala Gly Gin Leu Leu Met Val Asp Gly Arg His Pro Asp Ala Val 
65 70 - 75 80 

Ala Trp Ala Asn Leu Thr Asn Ala lie Arg Glu Thr Gly Trp Ala Phe 
85 90 95 

Leu Glu Leu Gly Thr Ser Gly Gin Tyr Asn Asp Ser Leu Gin Asp Pro 
100 105 110 

Glu Pro Ala Gly Gly Gin Arg Ser His Val Gly Pro Gly Ala Pro Val 
115 120 125 

Gin Trp Ser Thr Ser Pro Phe Ser Gly Leu Leu His Met Gly Gin Pro 
130 135 14Q 

Asp Leu Trp Lys Phe Ala Pro Val Lys Val Ser Trp Asp Xaa 
145 150 155 



<210> 56 
<211> 253 
<212> PRT 

<213> Homo sapiens 



<400> 56 

Met He Thr Thr Leu Pro Gly Leu Tyr Leu Val Ser He Gly Val He 
1 5 io 



15 
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Lys Pro Ala He Trp He Phe Gly Trp Ser Glu His Val Val Cys Ser 
20 25 30 

He Gly Met Leu Arg Phe Val Asn Leu Leu Phe Ser Val Gly Asn Phe 
35 40 45 

Tyr Leu Leu Tyr Leu Leu Phe Cys Lys Val Gin Pro Arg Asn Lys Ala 
50 55 60 

Ala Ser Ser He Gin Arg Val Leu Ser Thr Leu Thr Leu Ala Val Phe 
65 7 0 75 80 

Pro Thr Leu Tyr Phe Phe Asn Phe Leu Tyr Tyr Thr Glu Ala Gly Ser 
85 90 95 

Met Phe Phe Thr Leu Phe Ala Tyr Leu Met Cys Leu Tyr Gly Asn His 
100 105 no 

Lys Thr Ser Ala Phe Leu Gly Phe Cys Gly Phe Met Phe Arg Gin Thr 
115 120 125 

Asn He He Trp Ala Val Phe Cys Ala Gly Asn Val He Ala Gin Lys 
13 0 135 140 

Leu Thr Glu Ala Trp Lys Thr Glu Leu Gin Lys Lys Glu Asp Arg Leu 
145 150 155 160 

Pro Pro He Lys Gly Pro Phe Ala Glu Phe Arg Lys lie Leu Gin Phe 
165 170 175 

Leu Leu Ala Tyr Ser Met Ser Phe Lys Asn Leu Ser Met Leu Leu Leu 
180 185 190 

Leu Thr Trp Pro Tyr He Leu Leu Gly Phe Leu Phe Cys Ala Phe Val 
195 200 205 

Vai Val Asn Gly Gly He Val lie Gly Asp Arg Ser Sex His Glu Aid 
210 215 220 

Cys Leu His Phe Pro Gin Leu Phe Tyr Phe Phe Ser Phe Thr Leu Phe 
225 230 235 240 

Phe Ser Phe Pro His Leu Leu Ser Gin Gin lie Asn Lys 
245 250 



<210> 57 

<211> 149 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (149) 

<223> Xaa equals stop translation 
<400> 57 

Met Val Trp Phe Ser Cys Trp Leu Leu Thr Gin Ser He Thr Val lie 
15 io 15 
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Leu Gly Ala Arg Gly Arg Tyr Gly Arg Leu Cys Val Leu Gin Gly Arq 
20 25 30 

His Cys Gly Leu Val Asp Lys Ser Gly Ser Pro Asn Pro Phe Ser Ala 
35 40 45 

Asp Val Leu Ala Val His Ser Gly Gin Val Ser His Ser Pro Glu Pro 
50 55 60 

Gin Arg Leu Tyr Gin Tyr Asp Glu Asn Lys Tyr Ser Thr Cys Leu Pro 
65 70 75 ^ so 

His Gly Val Val Ser Ala Val Asn Glu lie Met Tyr Met Lys His Leu 
85 90 ~ 95 

Val Tyr Leu Ala Pro Asn Lys Ser Ser Thr Thr Ser Ser Leu He Thr 
100 105 110 

Asn Lys Met Glu Leu Glu Gly Cys He Ser Leu Asn Lys He Leu Arg 
115 120 125 

Gin lie Leu Gly Val Pro Val Phe lie Leu Gin Leu Glu Ser Pro Pro 
130 135 14Q 

Ser Leu Phe Gly Xaa 
145 



<210> 58 
<211> 60 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> < 60 } 

<223> Xaa equals stop translation 
<400> 58 

Met Leu Gin Gin Lys Thr Gin Phe Tyr Ser He Leu Trp Leu Cys Ser 
1 5 10 



15 



He Pro Trp Cys Val Cys Thr Thr Phe Ser Leu Tyr Ser Pro Pro Leu 
20 25 30 

Met Gly Thr Arg Val Asp Phe Met Ser Leu Asn Met Cys Cys Asn Glu 
35 40 45 

Lys Lys His He Phe Tyr Lys Met He Glu Val Xaa 
50 55 60 



<210> 59 
<211> 116 
<212> PRT 

<213> Homo sapiens 



<220> 
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<221> SITE 
<222> (116) 

<223> Xaa equals stop translation 
<400> 59 

Met Ala Val Ala Val Leu Leu Cys Gly Cys He Val Ala Thr Val Ser 
1 5 io 15 

Phe Phe Trp Glu Glu Ser Leu Thr Gin His Val Ala Gly Leu Leu Phe 

20 25 30 

Leu Met Thr Gly He Phe Cys Thr He Ser Leu Cys Thr Tyr Ala Ala 
35 40 45 

Ser He Ser Tyr Asp Leu Asn Arg Leu Pro Lys Leu He Tyr Ser Leu 
50 55 eo 

Pro Ala Asp Val Glu His Gly Tyr Ser Trp Ser He Phe Cys Ala Trp 
65 70 75 " 80 

Cys Ser Leu Gly Phe lie Val Ala Ala Gly Gly Leu Cys He Ala Tyr 
85 90 95 

Pro Phe He Ser Arg Thr Lys He Ala Gin Leu Lys Ser Gly Arg Asp 
100 105 110 

Ser Thr Val Xaa 
115 



<210> 60 

<211> 251 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (114) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (251) 

<223> Xaa equals stop translation 
<400> 60 

Met Phe Leu Ala Thr Leu Ser Phe Leu Leu Pro Phe Ala His Pro Phe 
I 5 io 



15 



Gly Thr Val Ser Cys Glu Tyr Met Leu Gly Ser Pro Leu Ser Ser Leu 

20 25 30 

Ala Gin Val Asn Leu Ser Pro Phe Ser His Pro Lys Val His Met Asp 
35 40 45 

Pro Asn Tyr Cys His Pro Ser Thr Ser Leu His Leu Cys Ser Leu Ala 
50 55 eo 

Trp Ser Phe Thr Arg Leu Leu His Pro Pro Leu Ser Pro Gly He Ser 
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65 70 75 



80 



Gin Val Val Lys Asp His Val Thr Lys Pro Thr Ala Met Ala Gin Gly 
85 90 95 

Arg Val Ala His Leu lie Glu Trp Lys Gly Trp Ser Lys Pro Ser Asp 
100 105 no 

Ser Xaa Ala Ala Leu Glu Ser Ala Phe Ser Ser Tyr Ser Asp Leu Ser 
115 120 125 

Glu Gly Glu Gin Glu Ala Arg Phe Ala Ala Gly Val Ala Glu Gin Phe 
130 135 140 

Ala He Ala Glu Ala Lys Leu Arg Ala Trp Ser Ser Val Asp Gly Glu 
145 150 i 5 5 - 160 

Asp Ser Thr Asp Asp Ser Tyr Asp Glu Asp Phe Ala Gly Gly Met Asp 
165 170 175 

Thr Gly Glu Gly His Pro Gly Leu Gly Leu Trp Trp Thr His Leu He 
180 185 190 

Asp Leu Gly He Leu Ser Glu Pro His Pro Glu His Ser Gin Pro Leu 
195 200 205 

Gin Gly Glu Gly Glu Gly Gin Thr Gin Ser Arg Gin Ala Trp Thr Leu 
210 215 220 

Gin Gly Gin Glu Gly Cys Pro His Ser Trp Val Gly Asn Glu Gin Thr 
225 ; 230 235 240 

Glu Met Asp Ser Phe Leu Ser His Arg Cys Xaa 
245 250 



<210> 61 

<211> 136 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (136) 

<223> Xaa equals stop translation 

<400> 61 

Met Gly Ala Ser Ser Val Gin Val Arg Leu Ala Ser Ala Val Gin Thr 
1 "5 10 is 

Ser Ser Leu Leu Trp Cys Leu Phe Leu Ala Leu Ser Thr Pro Gly Leu 
20 25 30 

Val Pro Arg Pro Asp Trp He Pro Ser Trp Gly Tyr Leu Pro Pro Se- 
35 40 45 

Asn Trp Ala Asp Gly Glu Ala Gin Gin Arg Pro Gin Gly Leu Met Trp 
50 55 60 
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Leu Pro Val Thr Asn Val Ser. Ala 
65 70 

Phe Cys Cys Pro Asn Ser Pro Leu 
85 

Pro Ser Lys Leu Gly His Arg Val 
100 

Thr Ser Cys His Cys Leu Val Thr 
115 120 

Pro Ser Val Leu Pro Cys Phe Xaa 
130 135 



Pro Arg Gly Cys Leu Pro Phe Leu 
75 80 

Pro Gin Leu Arg Thr lie Leu Leu 
90 95 

Gin Gly Pro Gly His Pro Trp Leu 
105 no 

Thr Pro Ala Trp Ala Arg Cys Leu 
125 



<210> 62 

<211> 80 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (80) 

<223> Xaa equals stop translation 
<400> 62 

Met Ser Leu Trp Gin Ser Phe Phe Leu Gly His Trp Trp Pro Leu Ala 
1 $ 10 15 

Leu Thr Leu Gly Gin Gly Arg Asp Gly Gin Trp Pro Ser Thr Cys Gly 
20 25 30 

Ser Gly Val Ser Trp Ser Gly Ser Gly Gly Gly Lys Trp Asn Phe Leu 
35 40 45 

Pro lie Trp Val Ala Ala Val Val Gin Pro Ser Trp Pro Asp Trp Gin 
50 55 60 

-Arg Ser Gly Met Gly Val Tyr Cys Ala Arg Phe Leu- Leu Leu Ser Xaa 
65 ? 0 75 80 



<210> 63 

<211> 143 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (143) 

<223> Xaa equals stop translation 
<400> 63 

Met Val Tyr Ser Ala Met Trp Trp Met Ala Thr Cys Leu Leu Ser His 
1 5 io i 5 
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Leu Pro Ser Asp Cys Trp Thr Asp Ser Leu Ala Leu Ser Trp Cys Ser 
20 25 30 

Pro Arg Glu Ala Gin Ser His Ser Pro Arg Ala Gin Pro Ser Ser Pro 
35 40 45 

Met Ala Ser Gin Ala Trp Ser His Glu Met Leu Pro Ser Thr Trp Gin 
50 55 60 



Asn Gly Pro Ser Arg Thr Arg Gin Pro Ser Leu lie Gly Asp Leu Gly 
65 7 0 75 " 80 

Ala His Gly Arg Thr Pro Arg Gin Ala His Pro Gly Ala Val Thr Asp 
85 90 ~ 95 

Met Val Pro Phe Pro Pro Ala Arg Thr Val Leu Glu Leu Gly Ser Gly 
100 105 no 

Ala Ser Leu Thr Gly Leu Ala He Cys Lys Met Cys Arg Leu Gin Ala 
115 120 125 

Tyr He Phe Ser Asp Cys His Ser Gin Val Leu Glu Lys Leu Xaa 
130 135 140 



<210> 64 

<211> 90 

<212> PRT 

<2 13 > Homo sapiens 

<220> 

<221> SITE 
<222> (90) 

<223> Xaa equals stop translation 
<400> 64 

Met Val Ser Ala Ser Val Phe Val Gly Leu Val He Phe Tyr He Ala 
15 10 is 

Phe Cys Leu Leu Trp Pro Leu Val Val Lys Gly Cys Thr Met He Arg 
20 25 * 30 

Trp Lys He Asn Asn Leu He Ala Ser Glu Ser Tyr Tyr Thr Tyr Ala 
35 40 45 

Ser He Ser Gly He Ser Ser Met Pro Ser Leu Arg His Ser Arg Met 
50 55 60 

Gly Ser Met Phe Ser Ser Arg Met Thr Glu Asp Arg Ala Glu Pro Lys 
65 7 0 75 80 

Glu Ala Val Glu Arg Gin Leu Met Thr Xaa 
85 90 



<210> 65 
<211> 83 
<212> PRT 
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<213> Homo sapiens 
<220> 

<221> SITE 
<222> (83) 

<223> Xaa equals stop translation 
<400> 65 

Met Met Lys Asn Pro Leu Ser Lys Phe Ser Gly Cys Thr Trp Val Ser 
15 10 15 

Ser Leu Leu Phe Leu Gin Ala Phe Ser Leu Leu Ser Gly Leu Glu Asp 
20 25 30 

Ser Tyr Asp Cys Val Lys Ser Ser Ser Leu His Cys Cys Val Ala Val 
35 40 45 

Leu Gin Cys Met Ser Pro Pro Glu Val Gin Arg Thr Pro Val Lys Ala 
50 55 60 



Lys Asn Phe Leu Leu Ser Val lie He Ser Gly Ala Gly Lys Ser Leu 
65 

Thr Pro Xaa 



65 7 ° 75 80 



<210> 66 
<211> 297 
<212> PRT 

<213> Homo sapiens 
<400> 66 

Met Thr He Ser Lys Lys He Glu Gin Asn Glu Gly Lys Arg Gly Ser 
1 5 10 15 

Val Leu Ala His Ser Cys Asp Gin Pro Ala Val Cys Gly Val Pro Ser 
20 25 30 

Trp Pro Gly Leu Gly Thr Cys Ser Phe Leu Trp Leu Leu Pro Gly Gin 
35 40 • 45 

Ala Thr Leu Gin Gly Cys Phe Ser Thr His Pro Phe Ala Cys Leu Pro 
50 55 6 o 

Val Pro Gly Val Val Lys Gly Phe Trp Val Arg Val Gly Thr Pro Phe 
65 70 75 80 

Ser Lys Ala Pro Cys Lys Ala Gly Leu Ser Leu Val Gly Leu Thr Ala 
85 90 95 

Ser Phe Ser Pro Cys Gin Ala Ala Gin Ala Pro Glu Val Thr Tyr Glu 
100 105 110 

Ala Glu Glu Gly Ser Leu Trp Thr Leu Leu Leu Thr Ser Leu Asp Gly 
115 120 125 

His Leu Leu Glu Pro Asp Ala Glu Tyr Leu His Trp Leu Leu Thr Asn 
130 135 140 
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He Pro Gly Asn Arg Val Ala Glu Gly Gin Val Thr Cys Pro Tyr Leu 
145 150 155 160 

Pro Pro Phe Pro Ala Arg Gly Ser Gly He His Arg Leu Ala Phe Leu 
165 170 175 

Leu Phe Lys Gin Asp Gin Pro He Asp Phe Ser Glu Asp Ala Arg Pro 
180 185 190 

Ser Pro Cys Tyr Gin Leu Ala Gin Arg Thr Phe Arg Thr Phe Asp Phe 
195 200 205 

Tyr Lys Lys His Gin Glu Thr Met Thr Pro Ala Gly Leu Ser Phe Phe 
210 215 220 

Gin Cys Arg Trp Asp Asp Ser Val Thr Tyr He Phe His Gin Leu Leu 
225 230 235 240 

Asp Met Arg Glu Pro Val Phe Glu Phe Val Arg Pro Pro Leu Thr Thr 
245 250 255 

Pro Ser Arg Ser Ala Ser Pro Thr Gly Ser Pro Cys Ala Thr Trp Thr 
260 265 270 

Gly Thr Gly Thr Val Met Ser Pro Pro Met Ala Ser Thr Lys Glu Pro 
2 75 280 285 



Glu Cys Ala His Phe Arg Ala Trp Asp 
290 295 



<210> 67 
<211> 47 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 

<222> (47) - - .„.._.. ... . 

<223> Xaa equals stop translation 

<400> 67 

Met Ser Gly Val Lys Ala Ser Val Ser Phe Leu Leu Phe Leu Thr Pro 
1 5 10 is 

Ser He Ala Leu Cys Tyr Ser Gin Gin Ala Val He Asn Ser Met He 
20 25 30 

Ala Ala Glu Thr Arg Val Gly Val Ala Phe Gly Gly Phe Trp Xaa 
35 40 45 



<210> 68 
<211> 141 
<212> PRT 

<213> Homo sapiens 
<220> 
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<221> SITE 
<222> (141) 

<223> Xaa equals stop translation 
<400> 68 

Met Leu Gly Thr Ser Leu lie Tyr Trp Thr Leu Phe Thr Leu Gly Leu 
15 10 15 

Asp Leu Ser Trp Ser He Ser Leu Ala Phe Lys Trp Cys Glu Arg Pro 
20 25 ^ 30 

Glu Trp He His Val Asp Ser Arg Pro Phe Ala Ser Leu Ser Arg Asp 
35 40 45 

Ser Gly Ala Ala Leu Gly Leu Gly He Ala Leu His Ser Pro Cys Tyr 
50 55 60 

Ala Gin Val Arg Arg Ala Gin Leu Gly Asn Gly Gin Lys He Ala Cys 
65 70 75 80 

Leu Val Leu Ala Met Gly Leu Leu Gly Pro Leu Asp Trp Leu Gly His 
85 90 * 95 

Pro Pro Gin He Ser Leu Phe Tyr He Phe Asn Phe Leu Lys Tyr Thr 
100 105 HO 

Leu Trp Pro Cys Leu Val Leu Ala Leu Val Pro Trp Ala Val His Met 
115 120 " 125 

Phe Ser Ala Gin Glu Ala Pro Pro He His Ser Ser Xaa 
130 135 140 



<210> 69 

<211> 168 

<212> PRT 

<213> Homo sapiens 

<400> 69 

Met Val Thr Phe He Thr Ala Thr Leu Trp lie Ala Val Phe Ser Tyr 
1 5 10 15 

He Met Val Trp Leu Val Thr He He Gly Tyr Thr Leu Gly lie Pro 
20 25 30 

Asp Val He Met Gly He Thr Phe Leu Ala Ala Gly Gin Val Ser Arg 
35 40 45 

Leu His Gly Gin Pro Asn Cys Gly Glu Thr Arg Pro Trp Gly His Gly 
50 55 60 

Ser Leu Gin His His Arg Ser Asn Val Phe Asp lie Leu Val Gly Leu 
65 70 75 80 

Gly Val Pro Trp Gly Leu Gin Thr Met Val Val Asn Tyr Gly Ser Thr 
85 90 95 

Val Lys lie Asn Ser Arg Gly Leu Val Tyr Ser Val Val Leu Leu Leu 
100 105 no 
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Gly Ser Val Ala Leu Thr Val Leu Gly He His Leu Asn Lys Trp Arg 
115 120 125 

Leu Asp Arg Lys Leu Gly Val Tyr Val Leu Val Leu Tyr Ala lie Phe 
130 135 140 

Leu Cys Phe Ser He Met He Glu Phe Asn Val Phe Thr Phe Val Asn 
145 150 155 160 

Leu Pro Met Cys Arg Glu Asp Asp 
165 



<210> 70 

<211> 267 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (22) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (227) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 70 

Met Leu He Ala Val Gly He His Leu Leu Leu Leu Met Phe Glu Val 
1 5 10 15 

Leu Val Cys Asp Arg Xaa Glu^Arg Gly Thr His Phe Trp Leu Leu Val 
20 25 30 

Phe Met Pro Leu Phe Phe Val Ser Pro Val Ser Val Ala Ala Cys Vai 
35 40 45 

Trp Gly Phe Arg His Asp Arg Ser Leu Glu Leu Glu lie Leu Cys -Ser 
50 55 60 

Val Asn He Leu Gin Phe He Phe He Ala Leu Lys Leu Asp Arg He 
6D 70 75 80 

He His Trp Pro Trp Leu Val Val Phe Val Pro Leu Trp He Leu Met 
85 90 95 

Ser Phe Leu Cys Leu Val Val Leu Tyr Tyr He Val Trp Ser Leu Leu 
100 105 no 

Phe Leu Arg Ser Leu Asp Val Val Ala Glu Gin Arg Arg Thr His Val 
115 120 125 

Thr Met Ala He Ser Trp He Thr He Val Val Pro Leu Leu Thr Phe 
130 135 140 

Glu Val Leu Leu Val His Arg Leu Asp Gly His Asn Thr Phe Ser Tyr 
145 150 155 160 
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Val Ser He Phe Val Pro Leu Trp Leu Ser Leu Leu Thr Leu Met Ala 
165 170 175 

Thr Thr Phe Arg Arg Lys Gly Gly Asn His Trp Trp Phe Gly He Arg 
180 185 190 

Arg Asp Phe Cys Gin Phe Leu Leu Glu He Phe Pro Phe Leu Arg Glu 
195 200 205 

Tyr Gly Asn He Ser Tyr Asp Leu His His Glu Asp Ser Glu Asp Ala 
210 215 220 

Glu Glu Xaa Ser Val Pro Glu Ala Pro Lys He Ala Pro He Phe Gly 
225 230 235 240 

Lys Lys Ala Arg Val Val He Thr Gin Ser Pro Gly Lys Tyr Val Pro 
245 250 ** 255 



Pro Pro Pro Lys Leu Asn He Asp Met Pro Asp 
260 " 265 



<210> 71 
<211> 333 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (100) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (111) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE . _ 

<222> (227) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 71 

Met Leu Thr Gly He Ala Val Gly Ala Leu Leu Ala Leu Ala Leu Val 
1 5 10 15 

Gly Val Leu lie Leu Phe Met Phe Arg Arg Leu Arg Gin Phe Arg Gin 
20 25 30 

Ala Gin Pro Thr Pro Gin Tyr Arg Phe Arg Lys Arg Asp Lys Val Met 
35 40 " 45 

Phe Tyr Gly Arg Lys lie Met Arg Lys Val Thr Thr Leu Pro Asn Thr 
50 55 60 

Leu Val Glu Asn Thr Ala Leu Pro Arg Gin Arg Ala Arg Lys Arg Thr 
65 70 75 ' 80 
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Lys Val Leu Ser Leu Ala Lys Arg lie Leu Arg Phe Lys Lys Glu Tyr 
85 90 95 

Pro Gly Leu Xaa Pro Lys Asp Pro Arg Pro Ser Leu Leu Glu Xaa Asp 
100 ' 105 no 

Phe Thr Glu Phe Asp Val Lys Asn Ser His Leu Pro Ser Glu Val Leu 
115 120 125 

Tyr Met Leu Lys Asn Val Arg Val Leu Gly His Phe Glu Lys Pro Leu 
130 135 140 

Phe Leu Glu Leu Cys Lys His lie Val Phe Val Gin Leu Gin Glu Gly 
145 150 155 160 

Glu His Val Phe Gin Pro Arg Glu Pro Asp Pro Ser He Cys Val Val 
165 170 175 

Gin Asp Gly Arg Leu Glu Val Cys He Gin Asp Thr Asp Gly Thr Glu 
180 1S5 190 

Val Val Val Lys Glu Val Leu Ala Gly Asp Ser Val His Ser Leu Leu 
195 200 205 

Ser lie Leu Asp He lie Thr Gly His Ala Ala Pro Tyr Lys Thr Val 
210 215 220 

Ser Val Xaa Ala Ala He Pro Ser Thr He Leu Arg Leu Pro Ala Ala 
225 230 235 240 

Ala Phe His Gly Val Phe Glu Lys Tyr Pro Glu Thr Leu Val Arg Val 
245 250 255 

Val Gin He He Met Val Arg' Leu Gin Arg Val Thr Phe Leu Ala Leu 
260 265 270 

His Asn Tyr Leu Gly Leu Thr Thr Glu Leu Phe Asn Ala Glu Sex Gin 
275 280 285 

lit Pr ° ^ Val Ser Val Ala Ser Val Ala Ala G1 V Ala Lys 
290 295 3 0 o 

Lys Gin Val Phe Tyr Gly Glu Glu Glu Arg Leu Lys Lys Pro Pro Arg 
305 3 1° 315 320 

Leu Gin Glu Ser Cys Asp Ser Asp His Gly Gly Gly Arg 
325 330 



<210> 72 

<211> 120 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (120) 

<223> Xaa equals stop translation 
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<400> 72 

Met Val Pro Arg lie Phe Ala Pro Ala Tyr Val Ser Val Cys Leu Leu 
15 10 is 

Leu Leu Cys Pro Arg Glu Val He Ala Pro Ala Gly Ser Glu Pro Trp 
20 25 30 

Leu Cys Gin Pro Ala Pro Arg Cys Gly Asp Lys He Tyr Asn Pro Leu 
35 40 45 

Glu Gin Cys Cys Tyr Asn Asp Ala He Val Ser Leu Ser Glu Thr Arg 
50 55 60 



Gin Cys Gly Pro Pro Cys Thr Phe Trp Pro Cys Phe Glu Leu Cys Cys 
65 70 75 80 

Leu Asp Ser Phe Gly Leu Thr Asn Asp Phe Val Val Lys Leu Lys Val 
85 90 95 

Gin Gly Val Asn Ser Gin Cys His Ser Ser Pro He Ser Ser Lys Cys 
100 105 no 

Glu Ser Arg Arg Arg Phe Pro Xaa 
115 120 



<210> 73 

<211> 88 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (88) 

<223> Xaa equals stop translation 
<400> 73 

Met Met Thr Phe Phe Gly Ser His lie Leu Leu Phe Leu Phe Cys Pro 
1 5 io 15 

Leu Lys Ala Gly His Arg His Leu Val Ser Ser Ser Phe Leu Thr Val 
20 25 30 

Ala Val Ser He Ser Lys Gly Pro Phe Phe His Ser Thr Ala Gin Lys 
35 40 45 

Arg Lys Ser Arg Lys Gin Leu Pro Arg Pro Ala Phe Leu Val Pro Leu 
50 55 6 o 

Ser Ser Gin Asn Thr Gin Thr Arg Thr Lys His His Phe Ser Phe Leu 
65 70 75 80 

His Leu lie Val Leu Gin Pro Xaa 
85 



<210> 74 
<211> 247 
<212> PRT 
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<213> Homo sapiens 
<220> 

<221> SITE 
<222> (247) 

<223> Xaa equals stop translation 
<400> 74 

Met Gly Pro Gin His Leu Arg Leu Val Gin Leu Phe Cys Leu Leu Gly 
1 5 10 15 

Ala He Ser Thr Leu Pro Arg Ala Gly Ala Leu Leu Cys Tyr Glu Ala 
20 25 30 

Thr Ala Ser Arg Phe Arg Ala Val Ala Phe His Asn Trp Lys Trp Leu 
35 40 45 

Leu Met Arg Asn Met Val Cys Lys Leu Gin Glu Gly Cys Glu Glu Thr 
50 55 60 

Leu Val Phe He Glu Thr Gly Thr Ala Arg Gly Val Val Gly Phe Lys 
65 70 75 " 80 

Gly Cys Ser Ser Ser Ser Ser Tyr Pro Ala Gin He Ser Tyr Leu Val 
85 90 "* 95 

Ser Pro Pro Gly Val Ser He Ala Ser Tyr Ser Arg Val Cys Arg Ser 
100 105 no 

Tyr Leu Cys Asn Asn Leu Thr Asn Leu Glu Pro Phe Val Lys Leu Lys 
115 120 125 

Ala Ser Thr Pro Lys Ser He ,fhr Ser Ala Ser Cys Ser Cys Pro Thr 
130 135 140 

Cys Val Gly Glu His Met Lys Asp Cys Leu Pro Asn Phe Val Thr Thr 
145 150 155 160 

Asn Ser Cys Pro Leu Ala Ala Ser Thr Cys Tyr Ser Ser Thr Leu Lys 
165 170 175 

Phe Gin Ala Gly Phe Leu Asn Thr Thr Phe Leu Leu Met Gly Cys Ala 
180 185 190 

Arg Glu His Asn Gin Leu Leu Ala Asp Phe His His He Gly Ser He 
195 200 205 

Lys Val Thr Glu Val Leu Asn lie Leu Glu Lys Ser Gin He Val Gly 
210 215 220 

Ala Ala Ser Ser Arg Gin Asp Pro Ala Trp Gly Val Val Leu Gly Leu 
225 230 235 240 

Leu Phe Ala Phe Arg Asp Xaa 
245 



<210> 75 
<211> 44 
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<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<400> 75 

Met His Met Pro Ala Ala Pro Val Thr Val Leu Lys Leu Leu Pro Phe 
15 10 15 

Pro Cys Val Cys Gly Leu Gly Trp Val Pro He Gly Cys Val Ser He 
20 25 30 

Pro Ser His Leu Lys Gly Asn Leu Cys Cys Ser Xaa 
35 40 



<210> 76 
<211> 51 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (51) 

<223> Xaa equals stop translation 
<400> 76 

Met His Leu Cys Val Asn Val Cys Ala Phe Leu Cys Val Cys Met Leu 
1 5 10 15 

Val Cys Val His Val Cys Leu Cys Val Val Arg Thr Leu Glu Ser Tyr 
20 25 30 

Ser Val Ser Asn Ala Gin Tyr Thr Val He Asn Ser Ser His Cys Ala 
35 40 45 

Val Arg Xaa - 
50 



<210> 77 
<211> 56 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (56) 

<223> Xaa equals stop translation 
<400> 77 

Met Met Met Ser Arg Val Phe Phe Cys Cys Val Gly Trp Leu Cys Phe 
1 5 io 15 



His Leu Pro Trp Leu His Ser Gin Ala Gly Phe Cys Cys Val Leu He 
20 25 30 
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Ala Ser Gly Gin Arg His His Gly Ser Leu Ser Glu Arg Lys He Asp 
35 40 45 

Ser Phe Ser Pro Val He Trp Xaa 
50 55 



<210> 78 
<211> 190 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (40) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (190) 

<223> Xaa equals stop translation 
<400> 78 

Met Gin Leu Leu Leu Cys Asp Ala Leu Leu Ala He Leu Pro Cys His 
1 5 io 15 

Pro Leu Ser Gly Leu His Leu Pro Trp Gly Met Asp Gly Phe Arg Val 
20 25 30 

Gly Gly Pro Val Gly Ala Leu Xaa Gin Ser His Pro Ser Ser Ser Glu 
35 40 45 

Trp Ala Gly Leu Glu Glu Gin Pro Gly Ser Pro Glu Trp Pro Arg Ser 
50 55 so 

Pro Pro Thr His Arg Cys He Gly Leu Pro Ser Gly Asp Pro Val His 
65 70 75 80 

He Ala Gly Thr Thr Leu Val Gly Pro Leu Val Gly Ala Arg Asp Arg 
85 90 95 

Leu Gly Pro Leu Trp Gly Arg His Phe Gly Phe Leu Phe His Ala Val 
100 105 no 

Leu Phe Gly Trp Glu Pro His Arg Gly Arg Ser Trp Asn His Pro Thr 
115 120 125 

Pro Thr Pro Gly Arg Ser Leu Trp Trp Gly His Thr Gin Val Glu Val 
130 135 140 

Val Val Gly Ala Gly Val Cys Arg Gly Val Gly Gly Ala Gly Val Trp 
145 150 155 160 

Leu Ser Trp Pro Arg Thr Gin Ala Gly Glu Ala Gin Val Arg His Phe 
165 170 175 

Thr Gin Thr Asp Ala Gin Ser Ser His Phe Thr Leu Phe Xaa 
180 185 190 
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<210> 79 

<211> 52 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (52) 

<223> Xaa equals stop translation 
<400> 79 

Met Ala Val Ser Leu Leu Phe Trp Met Leu Leu Gly Ala Val Pro He 
1 5 10 15 

Ala Gin Gly His Pro Glu He Gin Leu Leu Glu Ser Glu Ser Cys Gly 
20 25 30 

His Ser Ala Glu Gly Pro Trp Arg Gly Gly Leu Arg Cys Pro Leu Gin 
35 40 45 

Pro Gly Leu Xaa 
50 



<210> 80 

<211> 44 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<400> 80 

Met Gly Thr Val Leu Leu Leu Leu Leu Leu Val Val Ala His Cys Cys 
15 10 15 

Cys Cys Ser Ser Pro Gly Pro Arg Arg Glu Ser Pro Arg Lys Glu Arg 
20 25 30 

Pro Lys Gly Val Asp Asn Leu Ala Leu Glu Pro Xaa 
35 40 



<210> 81 

<211> 154 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (154) 

<223> Xaa equals stop translation 
<400> 81 

Met Ser Pro Ser Gly Arg Leu Cys Leu Leu Thr He Val Gly Leu He 
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10 



15 



Leu Pro Thr Arg Gly Gin Thr Leu Lys Asp Thr Thr Ser Ser Ser Ser 
20 25 30 

Ala Asp Ser Thr lie Met Asp lie Gin Val Pro Thr Arg Ala Pro Asp 
35 40 45 

Ala Val Tyr Thr Glu Leu Gin Pro Thr Ser Pro Thr Pro Thr Trp Pro 
50 55 60 

Ala Asp Glu Thr Pro Gin Pro Gin Thr Gin Thr Gin Gin Leu Glu Glv 
65 ™ 75 so 

Thr Asp Gly Pro Leu Val Thr Asp Pro Glu Thr His Lys Ser Thr Lys 
85 90 95 

Ala Ala His Pro Thr Asp Asp Thr Thr Thr Leu Ser Glu Arg Pro Ser 
100 105 no 

Pro Ser Thr Asp Val Gin Thr Asp Pro Gin Thr Leu Lys Pro Ser Gly 
115 120 125 

Phe His Glu Asp Asp Pro Phe Phe Tyr Gly Gly Lys Cys Arg Gin Leu 
i30 135 140 



Ser Arg Leu Cys Arg Asn His Cys Arg Xaa 
145 150 



<210> 82 
<211> 42 
<212> PRT 

<213> Homo sapiens 
<220> 

<22 1> SITE 
<222> (42) 

<223> Xaa equals stop translation 
<400> 82 



Met Ser Gly Ala Trp Gly Ser Gly Phe Ala Gly Ala Leu Trp Ser Met 
1 5 10 15 . 

Gly Leu Cys Ala Ser Ser Val Trp Gly Asn Ser Trp Asp He Asp Phe 
20 25 30 

Cys Pro Arg Asp Ser His Gly Glu Trp Xaa 
35 40 



<210> 83 
<211> 44 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (44) 
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<223> Xaa equals stop translation 
<400> 83 

Met Pro Tyr Pro Leu Trp Gin Trp Ser Val Trp Met Leu Thr Cys Ala 
15 10 15 

He Cys Pro Pro Val Cys Ala Arg Arg His Leu Ser Ser Leu Leu Leu 
20 25 30 

Ser Cys Pro Lys Gly Leu Gly Arg Ala Ser Thr Xaa 
35 40 



<210> 84 

<211> 41 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (41) 

<223> Xaa equals stop translation 
<400> 84 

Met Arg Leu Leu Lys Asn Val Leu Thr Gin Met Leu He He Ser Phe 
1 5 10 15 

Ser Thr Cys Ser Cys Leu Phe Ser Leu Phe Cys Ala Val He Thr Glu 
20 25 30 

Cys Leu Lys Leu Gly Asn Leu Tyr Xaa 
35 40 



<210> 85 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<220> . ... . 

<221> SITE 
<222> (46) 

<223> Xaa equals stop translation 
<400> 85 

Met Tyr Leu Trp Phe Phe Cys Cys Leu Phe Phe Phe Phe Ser Ser His 
15 10 15 

Ala Ala Cys Ala Pro Ala Met Leu Asp Ser Val Leu Leu Cys Ala Val 
20 25 30 

Glu Asn Ser Leu Ala Gin Thr Pro His He Trp Asn Ser Xaa 
35 40 45 



<210> 86 

<211> 101 

<212> PRT 

<213> Homo sapiens 
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<400> 86 

Met Ser Ser Ser Asp Ser Asp Ser Asp Trp Asp Gly Gly Ser Arg Leu 
15 10 15 

Ser Pro Phe Leu Pro His Asp His Leu Gly Leu Ala Val Phe Ser Met 
20 25 30 

Leu Cys Cys Phe Trp Pro Val Gly He Ala Ala Phe Cys Leu Ala Gin 
35 40 45 

Lys Thr Asn Lys Ala Trp Ala Lys Gly Asp He Gin Gly Ala Gly Ala 
50 55 60 

Ala Ser Arg Arg Ala Phe Leu Leu Gly Val Leu Ala Val Gly Leu Gly 
65 70 75 80 

Val Cys Thr Tyr Ala Ala Ala Leu Val Thr Leu Ala Ala Tyr Leu Ala 
85 90 95 

Ser Arg Asp Pro Pro 
100 



<210> 87 
<211> 135 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (8) 

<223> Xaa equals any of the, naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (73) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (76) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (135) 

<223> Xaa equals stop translation 
<400> 87 

Met Ala Gin Leu Glu Gly Tyr Xaa Phe Ser Ala Ala Leu Ser Cys Thr 
15 10 15 

Phe Leu Val Ser Cys Leu Leu Phe Ser Ala Phe Ser Arg Ala Leu Arg 
20 25 30 



Glu Pro Tyr Met Asp Glu He Phe His Leu Pro Gin Ala Gin Arg Tyr 
35 40 45 
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Cys Glu Gly His Phe Ser Leu Ser Gin Trp Asp Pro Met lie Thr Thr 
50 55 60 

Leu Pro Gly Leu Tyr Leu Val Ser Xaa Gly Val Xaa Lys Pro Ala lie 
65 ™ 75 so 

Trp He Phe Gly Trp Ser Glu His Val Val Cys Ser He Gly Met Leu 
B5 90 95 

Arg Phe Val Asn Leu Leu Phe Ser Val Gly Asn Phe Tyr Leu Leu Tyr 
100 105 no 

Leu Leu Phe Cys Lys Tyr Asn Pro Glu Thr Arg Leu Pro Gin Val Ser 
115 120 125 

Arg Glu Ser Cys Gin His Xaa 
130 135 



<210> 88 

<211> 57 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (57) 

<223> Xaa equals stop translation 

<400> 88 

Met Phe Val Phe Val Val Val Ala Trp Thr Gly Asn Ser Ala Gly Leu 
1 5 io 15 

Leu Leu Tyr Ala Ser Leu Cys Leu Pro Ala Cys Ala Arg Gly Cys Gin 
20 25 30 

Giy_Leu Leu Gly Gin Ser Gly His Pro Phe Leu Gin Gly Ser Leu Gin 
35 40 45 

Gin Leu Ala Cys Pro Trp Trp Gly Xaa 
50 55 



<210> 89 

<211> 54 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (54) 

<223> Xaa equals stop translation 
<400> 89 

Met Val Thr Phe He Asn Ala Thr Leu Trp He Ala Val Phe Ser Tyr 
1 5 io 15 

He Met Val Trp Leu Val Thr He He Gly Tyr Thr Leu Gly He Pro 
20 25 3 o 
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Asp Val lie Met Gly He Thr Phe Leu Ala Ala Gly Gin Val Phe Gin 
35 40 45 

Thr Ala Trp Pro Ala Xaa 
50 



<210> 90 

<211> 169 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (6) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (71) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 90 

Met Val Thr Phe He Xaa Ala Thr 
1 5 

He Met Val Trp Leu Val Thr He 
20 

Asp Val He Met Gly He Xaa Phe 
35 40 

Asp Cys Met Ala Ser Leu He Val 
50 55 

Ala Val Ser Asn Thr He Xaa Ser 
65 70 

Leu Gly Val Pro Trp Gly Leu Gin 
85 

Thr Val Lys He Asn Ser Arg Gly 
100 

Leu Gly Ser Val Ala Leu Thr Val 
115 120 

Arg Leu Asp Arg Lys Leu Gly Val 



Leu Trp He Ala Val Phe Ser Tyr 
10 15 

He Gly Tyr Thr Leu Gly He Pro 
25 30 

Leu Ala Ala Xaa Thr Ser Val Pro 
45 

Ala Arg Gin Gly Leu Gly Asp Met 
60 

Asn Val Phe Asp He Leu Val Gly 
75 80 

Thr Met Val Val Asn Tyr Gly Ser 
90 95 

Leu Val Tyr Ser Val Val Leu Leu 
105 HO 

Leu Gly lie His Leu Asn Lys Trp 
125 



Tyr Val Leu Val Leu Tyr Ala He 
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130 135 140 

Phe Leu Cys Phe Ser He Met He Glu Phe Asn Val Phe Thr Phe Val 
145 150 155 160 

Asn Leu Pro Met Cys Arg Glu Asp Asp 
165 



<210> 91 
<211> 173 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (107) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (132) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (173) 

<223> Xaa equals stop translation 
<400> 91 

Met Ser Phe Leu Cys Leu Val Val Leu Tyr Tyr He Val Trp Ser Leu 
15 10 15 

Leu Phe Leu Arg Ser Leu Asp Val Val Ala Glu Gin Arg Arg Thr His 
20 25 30 

Vai Thr Met Ala He Ser Trp He Thr He Val Val Pro Leu Leu Thr 
35 40 45 

Phe Glu Val Leu Leu Val His Arg Leu Asp Gly His Asn Thr Phe Ser 
50 55 60 

Tyr Val Ser He Phe Val Pro Leu Trp Leu Ser Leu Leu Thr Leu Met 
65 70 75 80 

Ala Thr Thr Phe Arg Arg Lys Gly Gly Asn His Trp Trp Phe Gly lie 
85 90 95 

Arg Arg Asp Phe Cys Gin Phe Leu Leu Glu Xaa Phe Pro Phe Leu Arg 
100 105 110 

Glu Tyr Gly Asn He Ser Tyr Asp Leu His His Glu Asp Ser Glu Asp 
115 120 125 

Ala Glu Glu Xaa Ser Val Pro Glu Ala Pro Lys He Ala Pro He Phe 
130 135 140 

Gly Lys Lys Ala Arg Val Val He Thr Gin Ser Pro Gly Lys Tyr Val 
145 150 155 160 
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Pro Pro Pro Pro Lys Leu Asn lie Asp Met Pro Asp Xaa 
165 170 



<210> 92 
<211> 179 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (179) 

<223> Xaa equals stop translation 
<400> 92 

Met Ser Pro Ser Gly Arg Leu Cys Leu Leu Thr lie Val Gly Leu He 
15 io 15 

Leu Pro Thr Arg Gly Gin Thr Leu Lys Asp Thr Thr Ser Ser Ser Ser 
20 25 30 

Ala Asp Ser Thr He Met Asp He Gin Val Pro Thr Arg Ala Pro Asp 
35 40 45 

Ala Val Tyr Thr Glu Leu Gin Pro Thr Ser Pro Thr Pro Thr Trp Pro 
50 55 60 

Ala Asp Glu Thr Pro Gin Pro Gin Thr Gin Thr Gin Gin Leu Glu Gly 
65 70 75 80 

Thr Asp Gly Pro Leu Val Thr Asp Pro Glu Thr His Lys Ser Thr Lys 
85 90 95 

Ala Ala His Pro Thr Asp Asp Thr Thr Thr Leu Ser Glu Arg Pro Ser 
100 105 no 

Pro Ser Thr Asp Val Gin Thr Asp Pro Gin Thr Leu Lys Pro Ser Gly 
115 120 125 

Phe His Glu Asp Asp Pro Phe Phe Tyr Asp Glu His Thr Leu Arg Lys 
130 135 140 

Arg Gly Leu Leu Val Ala Ala Val Leu Phe He Thr Gly He He lie 
145 150 l 5 5 " i 6 o 

Leu Thr Ser Gly Lys Cys Arg Gin Leu Ser Arg Leu Cys Arg Asn His 
165 170 175 

Cys Arg Xaa 



<210> 93 
<211> 179 
<212> PRT 

<213> Homo sapiens 



<220> 
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<221> SITE 
<222> (179) 

<223> Xaa equals stop translation 
<400> 93 

Met Ser Pro Ser Gly Arg Leu Cys Leu Leu Thr He Val Gly Leu He 
15 10 is 

Leu Pro Thr Arg Gly Gin Thr Leu Lys Asp Thr Thr Ser Ser Ser Ser 
20 25 30 

Ala Asp Ser Thr He Met Asp He Gin Val Pro Thr Arg Ala Pro Asp 
35 40 45 

Ala Val Tyr Thr Glu Leu Gin Pro Thr Ser Pro Thr Pro Thr Trp Pro 
50 55 60 

Ala Asp Glu Thr Pro Gin Pro Gin Thr Gin Thr Gin Gin Leu Glu Gly 
65 7 ° 75 ao 

Thr Asp Gly Pro Leu Val Thr Asp Pro Glu Thr His Lys Ser Thr Lys 
85 90 95 

Ala Ala His Pro Thr Asp Asp Thr Thr Thr Leu Ser Glu Arg Pro Ser 
100 105 no 

Pro Ser Thr Asp Val Gin Thr Asp Pro Gin Thr Leu Lys Pro Ser Gly 
115 120 125 

Phe His Glu Asp Asp Pro Phe Phe Tyr Asp Glu His Thr Leu Arg Lys 
130 135 140 

Arg Gly Leu Leu Val Ala Ala Val Leu Phe He Thr Gly He lie He 
145 150 155 160 

Leu Thr Ser Gly Lys Cys Arg Gin Leu Ser Arg Leu Cys Arg Asn His 
165 170 175 

Cys Arg Xaa 



<210> 94 

<211> 179 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (179) 

<223> Xaa equals stop translation 
<400> 94 

Met Ser Pro Ser Gly Arg Leu Cys Leu Leu Thr He Val Gly Leu He 
1 5 io 1S 

Leu Pro Thr Arg Gly Gin Thr Leu Lys Asp Thr Thr Ser Ser Ser Ser 
20 25 30 
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Ala Asp Ser Thr lie Met Asp lie Gin Val Pro Thr Arg Ala Pro Asp 
35 40 45 

Ala Val Tyr Thr Glu Leu Gin Pro Thr Ser Pro Thr Pro Thr Trp Pro 
50 55 60 

Ala Asp Glu Thr Pro Gin Pro Gin Thr Gin Thr Gin Gin Leu Glu Gly 
65 * 7A -- * 



70 



75 



80 



Thr Asp Gly Pro Leu Val Thr Asp Pro Glu Thr His Lys Ser Thr Lys 
85 90 95 

Ala Ala His Pro Thr Asp Asp Thr Thr Thr Leu Ser Glu Arg Pro Ser 
100 105 no 

Pro Ser Thr Asp Val Gin Thr Asp Pro Gin Thr Leu Lys Pro Ser Gly 
115 120 125 

Phe His Glu Asp Asp Pro Phe Phe Tyr Asp Glu His Thr Leu Arg Lys 
130 135 140 

Arg Gly Leu Leu Val Ala Ala Val Leu Phe He Thr Gly lie He He 
145 150 155 i 6 o 

Leu Thr Ser Gly Lys Cys Arg Gin Leu Ser Arg Leu Cys Arg Asn His 
165 170 175 



Cys Arg Xaa 



<210> 95 

<211> 273 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (153) 



<223> Xaa equals any of the naturally occurring L-amino acids 



<220> 

<221> SITE 
<222> (156) 



<223> Xaa equals any of the naturally occurring L-amino acids 



<220> 

<221> SITE 
<222> (175) 



<223> Xaa equals any of the naturally occurring L-amino acids 



<220> 

<221> SITE 
<222> (190) 



<223> Xaa equals any of the naturally occurring L-amino acids 



<220> 

<221> SITE 
<222> (200) 
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<223> Xaa equals any of the naturally occurring L-aroino acids 
<220> 

<221> SITE 
<222> (205) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (244) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 95 

Met Ser Pro Ser Gly Arg Leu Cys Leu Leu Thr He Val Gly Leu He 
1 5 io 15 

Leu Pro Thr Arg Gly Gin Thr Leu Lys Asp Thr Thr Ser Ser Ser Ser 
20 25 30 

Ala Asp Ser Thr He Met Asp lie Gin Val Pro Thr Arg Ala Pro Asp 
35 40 45 

Ala Val Tyr Thr Glu Leu Gin Pro Thr Ser Pro Thr Pro Thr Trp Pro 
50 55 60 

Ala Asp Glu Thr Pro Gin Pro Gin Thr Gin Thr Gin Gin Leu Glu Gly 
65 70 75 80 

Thr Asp Gly Pro Leu Val Thr Asp Pro Glu Thr His Lys Ser Thr Lys 
85 90 95 

Ala Ala His Pro Thr Asp Asp Thr Thr Thr Leu Ser Glu Arg Pro Ser 
100 105 no 

Pro Ser Thr Asp Val Gin Thr Asp Pro Gin Thr Leu Lys Pro Ser Gly 
115 120 125 

Phe His Glu Asp Asp Pro Phe Phe Tyr Asp Glu His Thr Leu Arg Lys 
130 135 140 

Arg Gly Leu Leu Val Ala Ala Val Xaa Phe His Xaa Arg His His His 
145 I 50 155 " iso 

Pro His Gin Trp Gin Val Gin Ala Ala Val Pro Val Met Pro Xaa Ser 
165 170 175 

Leu Gin Val Ser Pro Ser Glu Thr Gly Ala Asp Asn Leu Xaa Gly Thr 
180 185 190 

Arg Arg Pro Ser Pro Leu Pro Xaa His Arg Ala Gin Xaa Pro Ala Ser 
195 200 205 

Pro Arg Arg Ala Trp Pro Glu Arg Glu Asp Thr Asp Asp Glu Ala Gly 
10 21S 220 



Ala Arg Ala Ala Gly Pro Ser Leu Leu Pro Pro Pro Thr Leu Pro Ala 
225 230 235 240 

Pro Glu Gly Xaa Leu Ala Pro Trp Gly Leu Ser Leu Lys Leu Ser Pro 
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245 



250 



255 



Leu Leu Arg Gin Lys Val Lys His Cys Gly Leu Cys Lys Lys Lys Lys 
260 265 270 

Lys 



<210> 96 

<211> 179 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (179) 

<223> Xaa equals stop translation 
<400> 96 

Met Ser Pro Ser Gly Arg Leu Cys Leu Leu Thr He Val Gly Leu He 
1 5 io 15 

Leu Pro Thr Arg Gly Gin Thr Leu Lys Asp Thr Thr Ser Ser Ser Ser 
20 25 30 

Ala Asp Ser Thr He Met Asp He Gin Val Pro Thr Arg Ala Pro Asp 
35 40 45 

Ala Val Tyr Thr Glu Leu Gin Pro Thr Ser Pro Thr Pro Thr Trp Pro 
50 55 6 o 

Ala Asp Glu Thr Pro Gin Pro Gin Thr Gin Thr Gin Gin Leu Glu Gly 
65 70 75 80 

Thr Asp Gly Pro Leu Val Thr Asp Pro Glu Thr His Lys Ser Thr Lys 
35 90 95 

Ala Ala His Pro Thr Asp Asp Thr Thr Thr Leu Ser Glu Arg Pro Ser 
iOO 105 no 

Pro Ser Thr Asp Val Gin Thr Asp Pro Gin Thr Leu Lys Pro Ser Gly 
115 120 125 

Phe His Glu Asp Asp Pro Phe Phe Tyr Asp Glu His Thr Leu Arg Lys 
130 135 140 

Arg Gly Leu Leu Val Ala Ala Val Leu Phe He Thr Gly He He He 
145 150 155 i 6 o 

Leu Thr Ser Gly Lys Cys Arg Gin Leu Ser Arg Leu Cys Arg Asn His 
165 170 175 

Cys Arg Xaa 



<210> 97 
<211> 34 
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<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (2) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (17) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 97 

Ser Xaa Leu Ala Arg Pro Phe Arg Ala Gin Val Ser Ser Ser Gly Phe 
15 10 15 

Xaa Ala Gin Asn Phe Pro Gly Val Gly Ser Trp Ala Val Ala Val Gly 
20 25 30 

Ala Gly 



<210> 98 
<211> 213 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (48) 

<223> Xaa equals any of the. naturally occurring L-amino acids 
<400> 98 

Ser Ser Leu Gin Cys Trp Gin Leu Leu Phe Thr He Phe Ala Phe Leu 
15 10 15 

Gin Val Gin Pro Arg Asn Lys Ala Ala Ser Ser He Gin Arg Val Leu 
20 25 30 

Ser Thr Leu Thr Leu Ala Val Phe Pro Thr Leu Tyr Phe Phe Asn Xaa 
35 40 45 

Leu Tyr Tyr Thr Glu Ala Gly Ser Met Phe Phe Thr Leu Phe Ala Tyr 
50 55 60 

Leu Met Cys Leu Tyr Gly Asn His Lys Thr Ser Ala Phe Leu Gly Phe 
65 70 75 80 

Cys Gly Phe Met Phe Arg Gin Thr Asn He He Trp Ala Val Phe Cys 
85 90 95 

Ala Gly Asn Val He Ala Gin Lys Leu Thr Glu Ala Trp Lys Thr Glu 
100 105 no 

Leu Gin Lys Lys Glu Asp Arg Leu Pro Pro He Lys Gly Pro Phe Ala 
115 120 125 
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Glu Phe Arg Lys He Leu Gin Phe Leu Leu Ala Tyr Ser Met Ser Phe 
130 135 140 

Lys Asn Leu Ser Met Leu Leu Leu Leu Thr Trp Pro Tyr He Leu Leu 
145 150 155 " 160 

Gly Phe Leu Phe Cys Ala Phe Val Val Val Asn Gly Gly lie Val He 
165 170 175 

Gly Asp Arg Ser Ser His Glu Ala Cys Leu His Phe Pro Gin Leu Phe 
180 185 190 

Tyr Phe Phe Ser Phe Thr Leu Phe Phe Ser Phe Pro His Leu Leu Ser 
195 200 205 



Gin Gin He Asn Lys 
210 



<210> 99 
<211> 46 
<212> PRT 

<213> Homo sapiens 
<400> 99 

Ser Ser Leu Gin Cys Trp Gin Leu 
1 5 

Gin Val Gin Pro Arg Asn Lys Ala 
20 

Ser Thr Leu Thr Leu Ala Val Phe 
35 40 



Leu Phe Thr He Phe Ala Phe Leu 
10 15 

Ala Ser Ser lie Gin Arg Val Leu 
25 30 

Pro Thr Leu Tyr Phe Phe 
45 



<210> 100 
<211> 45 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (2) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 100 

Asn Xaa Leu Tyr Tyr Thr Glu Ala Gly Ser Met Phe Phe Thr Leu Phe 
15 io 15 

Ala Tyr Leu Met Cys Leu Tyr Gly Asn His Lys Thr Ser Ala Phe Leu 
20 25 30 

Gly Phe Cys Gly Phe Met Phe Arg Gin Thr Asn He He 
35 40 45 



<210> 101 
<211> 46 
<212> PRT 
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<213> Homo sapiens 



<400> 101 

Trp Ala Val Phe Cys Ala Gly Asn Val lie Ala Gin Lys Leu Thr Glu 
1 5 io 15 

Ala Trp Lys Thr Glu Leu Gin Lys Lys Glu Asp Arg Leu Pro Pro lie 
20 25 30 

Lys Gly Pro Phe Ala Glu Phe Arg Lys lie Leu Gin Phe Leu 
35 40 45 



<210> 102 
<211> 46 
<212> PRT 

<213> Homo sapiens 



<400> 102 

Leu Ala Tyr Ser Met Ser Phe Lys Asn Leu Ser Met Leu Leu Leu Leu 
15 10 15 

Thr Trp Pro Tyr He Leu Leu Gly Phe Leu Phe Cys Ala Phe Val Val 
20 25 30 

Val Asn Gly Gly He Val He Gly Asp Arg Ser Ser His Glu 
35 40 45 



<210> 103 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<400> 103 

Ala Cys Leu His Phe Pro Gin Leu 
I 5 

Phe Phe Ser Phe Pro His Leu Leu 
20 



Phe Tyr Phe Phe Ser Phe Thr Leu 
10 15 

Ser Gin Gin He Asn Lys 
25 30 



<210> 104 
<211> 134 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (8) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (73) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
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<222> (76) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 104 

Met Ala Gin Leu Glu Gly Tyr Xaa Phe Ser Ala Ala Leu Ser Cys Thr 
1 5 io 15 

Phe Leu Val Ser Cys Leu Leu Phe Ser Ala Phe Ser Arg Ala Leu Arg 
20 25 30 

Glu Pro Tyr Met Asp Glu He Phe His Leu Pro Gin Ala Gin Arg Tyr 
35 40 45 

Cys Glu Gly His Phe Ser Leu Ser Gin Trp Asp Pro Met He Thr Thr 
50 55 6 o 



Leu Pro Gly Leu Tyr Leu Val Ser Xaa Gly Val Xaa Lys Pro Ala II 



65 70 



e 



75 80 



Trp He Phe Gly Trp Ser Glu His Val Val Cys Ser He Gly Met Leu 
85 90 95 

Arg Phe Val Asn Leu Leu Phe Ser Val Gly Asn Phe Tyr Leu Leu Tyr 
100 105 no 

Leu Leu Phe Cys Lys Tyr Asn Pro Glu Thr Arg Leu Pro Gin Val Ser 
115 120 125 

Arg Glu Ser Cys Gin His 
130 



<210> 105 

<211> 8 

<212> PRT 

<213> Homo sapiens 

<400> 105 

Leu Pro Thr Asn Val Arg Gly He 
1 5 

<210> 106 

<211> 24 

<212> PRT 

<213> Homo sapiens 

<400> 106 

Leu Arg He Cys Ser He Trp Phe 
1 5 

Gly Tyr Trp Leu Leu Ala Ala Ser 
20 



Ser Val Ser Ala Leu Val Cys Leu 
10 15 



<210> 107 
<211> 48 
<212> PRT 

<213> Homo sapiens 
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<400> 107 

Val Arg Pro Ala Pro Leu Arg His 
1 5 

Leu Leu Pro Gly His Arg Pro Gly 
20 

Tyr Cys Ala Arg Cys Thr Ala lie 
35 40 



Leu Leu Gly Pro Leu Glu Glu Val 
10 15 

His Arg His Pro His Pro Glu Arg 
25 30 

Lys Tyr His Phe Ser Gin Pro He 
45 



<210> 108 

<211> 32 

<212> PRT 

<213> Homo sapiens 

<400> 108 

Arg Leu Arg Asn He Pro Phe Asn 
1 5 

Glu Trp His Leu Leu His Leu Arg 
20 



Leu Thr Lys Thr He Gin Gin Asp 
10 15 

Arg He Thr Ala Gly Phe Leu Gly 
25 30 



<210> 109 
<211> 44 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (40) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 109 

Leu Ser Asn Gly Val Thr Gin Gly Glu Cys Trp Arg His Ser Arg Asp 
1 5 io is 

Ala Ala Gin Val Pro Ala Ser Pro Asn Tyr Pro Gly Asp Arg Cys Ala 
20 25 30 

Gly Gin Val Leu Pro Ala Trp Xaa Ala Ala Pro Pro 
35 40 



<210> 110 

<211> 41 

<212> PRT 

<213> Homo sapiens 



<400> 110 

Leu Glu Ser Arg Thr Trp Thr Pro Pro Leu Ser Ser Leu Val Ser Ser 
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15 10 15 

Pro Ser Ser Pro Val Pro Pro Ser Ser Asn Leu Ser Ser Trp Leu Pro 
20 25 30 

Ala Gly Trp Gin Leu Pro Arg Pro Pro 
35 40 

<210> 111 
<211> 47 
<212> PRT 

<213> Homo sapiens 
<400> 111 

Ser Thr Arg Leu Gly Leu Pro Lys Cys Trp Asp Tyr Arg His Glu Pro 
1 5 10 



15 



Leu Cys Leu Ala Gin Ser Leu lie Ser Leu Gly Ser Arg Leu Ser Val 
20 25 3 0 

Arg Leu Asp Leu Phe Leu Arg Leu Ser Ala Val Asp Leu Gly Ala 
35 40 45 

<210> 112 

<211> 34 

<212> PRT 

<213> Homo sapiens 

<400> 112 

Ser lie Ser Ala Ser Gin Ala Gly Pro Gin Val Gin Ala Leu Leu Ala 
1 5 .10 15 

Gin Arg Ser Arg Met Pro Pro Phe Leu Cys Pro Arg His Tyr Gin Glu 
20 25 30 

Ala Ser 



<210> 113 

<211> 34 

<212> PRT 

<213> Homo sapiens 

<400> 113 

Ser Gin Leu Asn Ser Arg Lys Arg Ala Gin Tyr Thr Pro lie Pro Asp 

1 5 ao 15 

Leu Cys Gin Ser Gly Gin Glu Gly Trp Thr Thr Ala Ala Thr Gin lie 
20 25 30 

Gly Arg 



<210> 114 
<211> 26 
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<212> PRT 

<213> Homo sapiens 
<400> 114 

Lys Phe His Phe Pro Pro Pro Leu Pro Asp Gin Leu Thr Pro Asp Pro 
15 10 15 



Gin Val Leu Gly His Cys Pro Ser Leu Pro 
20 25 



<210> 115 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 115 

Val Ala He Gly Pro Val 
1 5 



<210> 116 
<211> 46 
<212> PRT 

<213> Homo sapiens 
<400> 116 

Asn Pro Pro Gly Leu Gin Gly He Ser Ala Thr Arg Asp Tyr Ser Glu 
15 10 15 

Asp Glu He Tyr Arg Phe Asn Ser Pro Leu Asp Lys Thr Asn Ser Leu 
20 25 30 

He Trp Thr Thr Arg Thr Thr Arg Thr Thr Lys Asp Ser Ala 
35 40 45 

<210> 117 
<211> 46 
<212> PRT 

<213> Homo sapiens 
<400> 117 

Phe His He Met Ser His Glu Ser Pro Gly He Glu Trp Leu Cys Leu 
15 10 15 

Glu Asn Ala Pro Cys Tyr Asp Asn Val Pro Gin Gly lie Phe Ala Pro 
20 25 30 

Glu Phe Phe Phe Lys Val Leu Val Ser Asn Arg Gly Val Asp 
35 40 45 



<210> 118 
<211> 29 
<212> PRT 

<213> Homo sapiens 



<400> 118 
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Thr Ser Thr Tyr Cys Asn Tyr Gin Leu Thr Phe Leu Leu His lie His 
1 5 10 15 

Gly Leu Pro Leu Ser Pro Lys Arg Ala Leu Phe He He 
20 25 

<210> 119 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<400> 119 

Tyr Gly Phe Leu Lys Asn Gly Ser Val Ser Thr Ser Glu Asn Gin Asn 
15 10 15 

Leu Thr Asn Ser Ala Pro Arg Arg Cys He Ala Leu Ala Phe Leu Ser 
20 25 30 

Pro Ser Thr 
35 



<210> 120 
<211> 267 
<212> PRT 

<213> Homo sapiens 
<400> 120 

His He Pro Val Thr Ser Leu Leu Ser Val Val Cys Pro Pro Gly Pro 
1 5 io 15 

Ala Leu Ala His Val Arg Phe Cys Gly Cys Cys Leu Asp Arg Gin Leu 
20 25 30 

Cys Arg Ala Ala Ser Leu Arg He Pro Leu Pro Ala Cys Leu Cys Gin 
35 40 45 

Gly Leu Ser Arg Ala Phe Gly Ser Glu Trp Ala Pro Leu Ser Pro Arg 

50 .55 .60 

Leu Pro Ala Thr Ala Gly Leu Ser Leu Val Gly Leu Thr Ala Ser Phe 
65 70 75 80 

Ser Pro Cys Gin Ala Ala Gin Ala Pro Glu Val Thr Tyr Glu Ala Glu 
85 90 " 95 

Glu Gly Ser Leu Trp Thr Leu Leu Leu Thr Ser Leu Asp Gly His Leu 
100 105 no 

Leu Glu Pro Asp Ala Glu Tyr Leu His Trp Leu Leu Thr Asn He Pro 
H5 120 125 

Gly Asn Arg Val Ala Glu Gly Gin Val Thr Cys Pro Tyr Leu Pro Pro 
130 135 140 

Phe Pro Ala Arg Gly Ser Gly He His Arg Leu Ala Phe Leu Leu Phe 
145 150 155 160 
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Lys Gin Asp Gin Pro lie Asp Phe Ser Glu Asp Ala Arg Pro Ser Pro 
165 170 ~ 175 

Cys Tyr Gin Leu Ala Gin Arg Thr Phe Arg Thr Phe Asp Phe Tyr Lys 
180 185 190 

Lys His Gin Glu Thr Met Thr Pro Ala Gly Leu Ser Phe Phe Gin Cys 
195 200 205 

Arg Trp Asp Asp Ser Val Thr Tyr lie Phe His Gin Leu Leu Asp Met 
210 215 220 

Arg Glu Pro Val Phe Glu Phe Val Arg Pro Pro Pro Tyr His Pro Lys 
225 230 235 240 

Gin Lys Arg Phe Pro His Arg Gin Pro Leu Arg Tyr Leu Asp Arg Tyr 
245 250 255 

Arg Asp Ser His Glu Pro Thr Tyr Gly He Tyr 
260 265 



<210> 121 
<211> 47 
<212> PRT 

<213> Homo sapiens 
<400> 121 

His lie Pro Val Thr Ser Leu Leu Ser Val Val Cys Pro Pro Gly Pro 
1 5 10 15 

Ala Leu Ala His Val Arg Phe Cys Gly Cys Cys Leu Asp Arg Gin Leu 
20 25 30 

Cys Arg Ala Ala Ser Leu Arg He Pro Leu Pro Ala Cys Leu Cys 
35 40 45 

<210> 122 
<211> 45 
<212> PRT 

<213> Homo sapiens 
<400> 122 

Gin Gly Leu Ser Arg Ala Phe Gly Ser Glu Trp Ala Pro Leu Ser Pro 

1 S 1 A 



10 



15 



Arg Leu Pro Ala Thr Ala Gly Leu Ser Leu Val Gly Leu Thr Ala Ser 
20 25 30 

Phe Ser Pro Cys Gin Ala Ala Gin Ala Pro Glu Val Thr 
35 40 45 

<210> 123 

<211> 47 

<212> PRT 

<213> Homo sapiens 
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<400> 123 

Tyr Glu Ala Glu Glu Gly Ser Leu Trp Thr Leu Leu Leu Thr Ser Leu 

Asp Gly His Leu Leu Glu Pro Asp Ala Glu Tyr Leu His Trp Leu Leu 
20 25 30 

Thr Asn He Pro Gly Asn Arg Val Ala Glu Gly Gin Val Thr Cys 
35 40 45 

<210> 124 

<211> 47 

<212> PRT 

<213> Homo sapiens 

<400> 124 

Pro Tyr Leu Pro Pro Phe Pro Ala Arg Gly Ser Gly lie His Arg Leu 
1 5 10 



15 



Ala Phe Leu Leu Phe Lys Gin Asp Gin Pro lie Asp Phe Ser Glu Asd 
20 25 30 

Ala Arg Pro Ser Pro Cys Tyr Gin Leu Ala Gin Arg Thr Phe Arg 
35 40 45 

<210> 125 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<400> 125 

Thr Phe Asp Phe Tyr Lys Lys His Gin Glu Thr Met Thr Pro Ala Gly 
15 10 15 

Leu Ser Phe Phe Gin Cys Arg Trp Asp Asp Ser Val Thr Tyr He Phe 
20 25 30 

His Gin Leu Leu Asp Met Arg Glu Pro Val- Phe Glu Phe Val 
35 40 45 

<210> 126 
<211> 35 
<212> PRT 

<213> Homo sapiens 
<400> 126 

Arg Pro Pro Pro Tyr His Pro Lys Gin Lys Arg Phe Pro His Arg Gin 
1 5 10 15 

Pro Leu Arg Tyr Leu Asp Arg Tyr Arg Asp Ser His Glu Pro Thr Tyr 
20 25 30 

Gly He Tyr 
35 
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<210> 127 
<211> 34 
<212> PRT 

<213> Homo sapiens 
<400> 127 

Glu Tyr Ser Gin Arg Ala Pro Asp Arg Glu Leu Glu Gly Cys Arg Lys 
1 5 io 15 

Tyr Arg Ser Leu Leu Phe Cys Gin Thr Ser Leu Ala Ala Arg Gin Glu 
20 25 30 

Lys Leu 



<210> 128 
<211> 46 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (6) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 128 

He Lys He Cys Met Xaa Thr Gly Ala Ala Leu Trp Pro He Met Thr 
1 ^ 10 15 

Ala Leu Ser Ser Gin Val Ala Thr Arg Ala Arg Ser Arg Trp Val Arg 
20 25 30 

Val Met Pro Ser Leu Ala Tyr Cys Thr Phe Leu Leu Ala Val 
35 40 45 



<210> 129 
<211> 49 
<212> PRT 

<213> Homo sapiens 
<400> 129 

Gly Leu Ser Arg He Phe He Leu Ala His Phe Pro His Gin Val Leu 
1 5 10 15 

Ala Gly Leu He Thr Gly Ala Val Leu Gly Trp Leu Met Thr Pro Arg 
20 25 30 

Val Pro Met Glu Arg Glu Leu Ser Phe Tyr Gly Leu Thr Ala Leu Ala 
35 40 45 

Leu 



<210> 130 
<211> 67 
<212> PRT 
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<213> Homo sapiens 
<400> 130 

Arg He Trp Asn Asp Leu Ser Tyr Ser Ser Asn Lys His Leu Leu Asn 
15 10 15 

Cys Leu Ala Thr Ser Arg Val Thr Leu Trp Ser Ser Val He Leu Gin 
20 25 30 

Glu Ala Arg Gly Asp Lys Val Lys Trp Val Phe Thr Trp Pro Leu He 
35 40 45 

Phe Leu Leu Cys Val Thr He Pro Asn Cys Ser Lys Pro Arg Trp Glu 
50 55 60 

Lys Phe Phe 
65 



<210> 131 
<211> 235 
<212> PRT 
<213> Homo sapiens 

<400> 131 

Arg He Trp Asn Asp Leu Ser Tyr Ser Ser Asn Lys His Leu Leu Asn 
1 5 io 15 

Cys Leu Ala Thr Ser Arg Val Thr Leu Trp Ser Ser Val He Leu Gin 
20 25 30 

Glu Ala Arg Gly Asp Lys Val Lys Trp Val Phe Thr Trp Pro Leu lie 
35 40 45 

Phe Leu Leu Cys Val Thr He Pro Asn Cys Ser Lys Pro Arg Trp Glu 
50 55 60 

Lys Phe Phe Met Val Thr Phe He Thr Ala Thr Leu Trp He Ala Val 
65 7 0 75 ~ 80 

Phe Ser Tyr He Met Val Trp Leu Val Thr He He Gly Tyr Thr Leu 
85 90 95 

Gly He Pro Asp Val He Met Gly He Thr Phe Leu Ala Ala Gly Gin 
100 105 no 

Val Ser Arg Leu His Gly Gin Pro Asn Cys Gly Glu Thr Arg Pro Trp 
H5 l 2 o 125 

Gly His Gly Ser Leu Gin His His Arg Ser Ash Val Phe Asp He Leu 
130 135 140 

Val Gly Leu Gly Val Pro Trp Gly Leu Gin Thr Met Val Val Asn Tyr 
145 150 155 160 

Gly Ser Thr Val Lys He Asn Ser Arg Gly Leu Val Tyr Ser Val Val 
165 170 ~ 175 

Leu Leu Leu Gly Ser Val Ala Leu Thr Val Leu Gly He His Leu Asn 
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180 185 



190 



Lys Trp Arg Leu Asp Arg Lys Leu Gly Val Tyr Val Leu Val Leu Tyr 
195 200 205 

Ala He Phe Leu Cys Phe Ser He Met lie Glu Phe Asn Val Phe Thr 
210 215 220 

Phe Val Asn Leu Pro Met Cys Arg Glu Asp Asp 
225 230 " 235 



<210> 132 
<211> 70 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (27) 

<223^ Xaa equals any of the naturally occurring L-amino acids 
<400> 132 

Ala His Phe Trp Leu Leu Val Phe Met Pro Leu Phe Phe Val Ser Pro 

Val Ser Val Ala Ala Cys Val Trp Gly Phe Xaa His Asp Arg Ser Leu 
20 25 30 

Glu Leu Glu lie Leu Cys Ser Val Asn He Leu Gin Phe He Phe He 
35 40 45 

Ala Leu Lys Leu Asp Arg He. He His Trp Pro Trp Leu Val Val Phe 
50 55 60 

Val Pro Leu Trp He Leu 
65 70 



<210> 133 
<211> 172 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (132) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 133 

Met Ser Phe Leu Cys Leu Val Val Leu Tyr Tyr He Val Trp Ser Leu 
1 5 10 15 

Leu Phe Leu Arg Ser Leu Asp Val Val Ala Glu Gin Arg Arg Thr His 
20 25 30 

Val Thr Met Ala He Ser Trp He Thr He Val Val Pro Leu Leu Thr 
35 40 45 
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Phe Glu Val Leu Leu Val His Arg Leu Asp Gly His Asn Thr Phe Ser 
50 55 60 

Tyr Val Ser He Phe Val Pro Leu Trp Leu Ser Leu Leu Thr Leu Met 
65 70 75 so 

Ala Thr Thr Phe Arg Arg Lys Gly Gly Asn His Trp Trp Phe Gly He 
85 90 95 

Arg Arg Asp Phe Cys Gin Phe Leu Leu Glu He Phe Pro Phe Leu Arg 
100 105 no 

Glu Tyr Gly Asn He Ser Tyr Asp Leu His His Glu Asp Ser Glu Asp 
115 120 125 

Ala Glu Glu Xaa Ser Val Pro Glu Ala Pro Lys He Ala Pro He Phe 
130 135 140 

Gly Lys Lys Ala Arg Val Val He Thr Gin Ser Pro Gly Lys Tyr Val 
145 150 155 160 

Pro Pro Pro Pro Lys Leu Asn He Asp Met Pro Asp 
165 170 



<210> 134 

<211> 41 

<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 

<222> (33) 

<223> Xaa equals any of the naturally occurring L-amino acids 

SITE 
(38) 

Xaa equals any of the naturally occurring L-amino acids 
<400> 134 

Leu Phe Phe Leu Phe Leu Ala Met Glu Glu Glu Lys Asp Asp Ser Pro 
15 io 15 

Gin Ala Asp Phe Cys Leu Gly Thr Ala Leu His Ser Trp Gly Leu Tro 
20 25 30 

Xaa Thr Glu Glu Gly Xaa Pro Ser Thr 
35 40 



<210> 135 

<211> 8 

<212> PRT 

<213> Homo sapiens 

<400> 135 

His Pro Gly Pro Arg His Arg Ala 
1 5 
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<210> 136 

<211> 42 

<212> PRT 

<213> Homo sapiens 



<400> 136 

Leu Thr Asn Lys Asn Cys lie Tyr 
1 5 

Tyr Pro His lie Val Thr Phe Arg 
20 

Val Pro Ala Arg Val Cys Ser Cys 
35 40 



Leu Ser Cys He Thr Trp Leu Ala 
10 15 

Val Cys Val Phe Val Cys Thr Cys 
25 30 

Ala Cys 



<210> 137 

<211> 17 

<212> PRT 

<213> Homo sapiens 



<400> 137 

Met Gly Val Gin Asp Gly Leu He 
1 5 

Leu 



Ser Gly Met Arg Gly Ser Arg Thr 
10 15 



<210> 138 

<211> 12 

<212> PRT 

<213> Homo sapiens 

<400> 13S 

His His Gly Cys Arg Leu Arg Thr Pro Ser Ser Asp 
1 5 io 



<210> 139 

<211> 45 

<212> PRT 

<213> Homo sapiens 



<400> 139 

Phe He Leu Lys Arg Asp Leu Phe 
1 5 

Ser Lys Val Arg Gly Leu He Leu 
20 

Ser Met Ala Gin Gly Arg Arg Thr 
35 40 



Leu He Leu Leu Glu Ala Lys Lys 
10 is 

Ser Gin Gly Leu Leu Ala Val Ser 
25 30 

Thr Glu His Ala Arg 
45 



<210> 140 
<211> 35 
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<212> PRT 

<213> Homo sapiens 
<400> 140 

Asp Arg Glu Arg Gin Arg Pro Ser Pro Ser Ser Tyr Gin Glu Pro He 
1 5 10 



15 



Pro He Thr Ala Phe He His Ser Gin Gly Gin Asn Tyr Asn Val Leu 
20 25 30 

Val He Cys 
35 



<210> 141 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 141 

Val Ser Ser Val Tyr His Gly Leu Ser Tyr 
1 5 10 



<210> 142 
<211> 55 
<212> PRT 

<213> Homo sapiens 
<400> 142 

Glu Asp Pro Ser Ala Pro Trp Tyr Pro Arg Trp Thr Gly Ser Gly Gin 
1 5-io 



15 



Val Ser Leu Arg Gly Phe Arg Lys Pro Arg Pro Val He Val Ser Gly 
20 25 30 

Asn Pro Ser Trp Ser Phe Pro Lys Ala Met Asp Ser Pro Ser Leu Arg 
35 40 45 

Glu Leu Gin Gin Pro Leu Leu 
50 55 



<210> 143 
<211> 57 
<212> PRT 

<213> Homo sapiens 
<400> 143 



Glu Gly Thr Glu Cys Glu Thr Pro Ala Gin Lys Pro Gly Arg His Glu 
1 5 io 



15 



Leu Gly Ser Pro Leu Arg Glu He Ala Phe Ala Glu Ser Leu Arg Gly 
20 25 3 o 

Leu Gin Phe Leu Ser Pro Pro Leu Pro Ser Val Ser Ala Gly Leu Gly 
35 40 45 



Glu Pro Arg Pro Pro Asp Val Glu Asp 



